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, ^ . The deliberate assignment of students to groups^^ 

generally grades and classrooms, is an integral part. of education in 
schools; in addition, tracks; ^streams,^ and ability groupjg are created 
in many' educational syst&ms*.The resulting paiftitioning of studeats 
is referred to here as* tl}e. organizatioiial differentiation of 
- students* ' The purpose of this paper is, to analyze the consequences of 
vario.us forms of' origanizatiotial diff erentiatioJi In regard to 
opportunities and achievements of students* Orga:|^izational 
differentiation may affect st&aaiit outcome^ through a number of 
mechanisms— ^by creating career (trajectories in a systevl and thus 
stro&turing educational opportunities; by creating different learning, 
and social environaents relevant for acadesic achievement' and 
socialization; and by creating, a set of signals about the 
competencies and likely futrures of students relevant tb^ th^ 
' decision-^making of teachers, parents, and students. The mais, proposal 
of the present paper is ^to recognize in .future research th^it the 
organizational differentiation of students defines structure of " 
flotfS in an educational system* The processes th^t govern the flovs 
are a far broader research .topic than tlie"^ isolaited concerns £or the 
existence of an origin bias in assignment or a learning effect of a* 
ability ■ grouping * (Author/IRT) ^ ' ^ ^ - . 
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This paper fqcussea on the 'cc3inseqiences for student cpportunfties 



and performances of grouping students. In cllassrooms, grades, 



I etc. 



The or^aniz£Ltl^nal. differentiation' of spud&Qts is sho^hi tc define a' 

! . V ^ ' M ^ |. < 

structure of flot^s In educational syatefls that structure educational 

, ' ■ ' I ? ' ; I . • 

opportunitles,,i:reate^differ6nt lleaml^g ^cl aodal envirc^im^nts and 

present la set of signals about the competencijes and futures of students* 

A number of substantive h^pothe^es regarding 

racti 

the 



the effect^pf grouping 

. , . . ' . r \ ^ ■ 

practices, on stud^t^t outcomes are. presented a^d methodologicsl Implications 

I ^ ' ^ , * ^ : _ * - - I . . T ' 

analyses are dis^us^ed* % * 
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The Organizational Differentiation of Students In Schools 



1. IHTRODUCnON 

The deliberate 'p.8sigiiinent of students to groups, generally gradn . 

and classrooms, is an integral part of education in schoole; in addition, 

tracks^ streams^ and ability groups are created in many, educational 
I . ■ * * 

systems* The resulting partitioning of students is referted^to herfe' as / 
the organisational differentiation of students* The putpose of. this 
paper is to analyze^the consequences of various ^c^tms of organizational ' 
differentiation in regard to opportunities and achievements of students* 

\ - i ■ * 

\ The topic of this paper has received some attention by researchers* 
Sociologists in particular have been concerned about 'the- effects 
of various forms of organisational differentiation of students 
on equality of opportunity; that is, whether certain patterns of 
differentiation reinforcf or weaken the well established association 
between social origins and educational outcomes* Educational researchers 
have tanded to concentrate on the impact of grouping practices on iearning^ 
and on student outcomes, such as^self^^editeem* The research interest at 
least Partly reflects a considersfble public interest in the ^topie^ most 
recentl^in Western Europe^ vheife changes or proposals for change in 
patterns of oj aefnizational differentiation have generated much controversy* 
The public interest is easy to understand:^ The organizational differ*', 
entlation of students structures educational opportunities,' and educational, 
opportunities structure aodal and economic opportunities ^in society* 
Hence the organizational differentiation of students become^ structures 
for the^ preservation ot removal of inequalities* ' . ■ ^ 
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[This paper does not att^npt* to jreview the research on the toptc» since . 
the' literature is noncumulative and filled with inconclusive ^nd inconsis- 

f - . . - • . 

teiia findings* Reading the literature, It Is ^asy to lose enthusiasm for . 
the/topic; It .Is apparently much easier to ifavent stories about possible 

r* * * * ' - ■*■ 

ef£ect^ than it is ^to establish th^e effect^* This is pBr,ticularly true 

/ / 

for the reeear^ conducted in American echiobls on ability grouping* One 
is! tempted to conclude that there ±b perhaps not very much there* as one 
is tempted to draw the same conclusion regarding the effect of between 

f \ ; " > , 

:hool differences in emcational resources* But as with between school 
lifferences* the lack of consistent findings on the effects of organizational 
lif ferentiation may be due to Inadequate conceptualizations of the 
fproc^^sses that ci^j&ate observed out<;oines» rather than to the lack of a true 
relationship « ' - 

The organizational differentiation of students is a potentially 
important policy variable* Patterns of groupings are derliberately 

designed by school authorities to achieve administrative ends» to obtain 

^ jf 

certain pedagogical results^ ant} perhaps also to satisfy groups of parents 

. ' ' / 

and other inf luentials» as well as tradition* Hence» if inadequate^ . 1 

conceptualization is responsible ^or inconclusive""fesearch» we fight 

miss an Important opportunity to create better schools* For this reason » 

this paper concentrates primarily on conceptual issues » to determine the 

mechanisms that produce"^ the effects of organizational differentiation on 

opportunities and performance^ of students, and to identify the 

ydriabl^s* that capture the saHent aspects of the organizational 

differentiation, of students.;^ 

Conceptualization implies certain methodological principles, as 

the identification of mechanisms^ and variables teils what to look for 



0 
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and how*' These principles result in decisioits about the specification 
of afunctional forms and how to establish relations among v^iables* , The 
formulation of these idk^thodo logical implicationd fornix di^ second main 
objective of this paper* 

The focus ia on the differentiation of students in prlmf^ry and 

' » , - - • ■ 

secondary schoola* The most differentiated of all parts of the educational 
system— higher education—is not analyzed hete» since it raides a very 



different set of questions* But the Existence of l>igher education is in 
many ways crucial for *the differentiation of students that takes place 
ln^lower levels of education* To say organizational ^differentiation 
structurea the ^ducational opportunities of students usually refers to 
opportunltiea^ for gaining access to higher education* It is the e:cistence 
of higher education that gives organizational differentiation its signl- 
ficance for individual attainment; and however unfortunate it may seean 
from a pedagogical point of vlev» it is the pxeparatloTi for higher education 
that justifiea much differentiation, of leamln§» with rjespect both to amount 
and content* ' ■ / ^ * 

It^ is natural in an American context to focus on organizational dif^ 

ferentlatiPn within schools; Until recently, the ccmptehenaive high , 

• * '-^ * 

school reflected a unlqiJb Americfitn institution* But seme of the most 

dramatic forma of organizational differentiation involve the assj^gnment 

,of children to different school bulldinga, according to their assumed 

* ^ ^ * 

abilities and aspirations*. This la the, traditional European mode of ' 

organizational differentiation*' The analysis of both the^e forms of- 

organizational differentiation implies a comparative pjerspe^tive ^ich * 

might reveal Important potential variation in* dimensions of organizational 

differ^ tiat ion* l^ether organizational 'diffei^entiatioi^ takes place within 

or between physical buildings shoujld not affecr our conceptioii of t^e^ 
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phenomenon* Some of the most conclusive research on £he consequences of 
organlzatlojialsdlfferentlatlon'^comes from outside the U*S*> particularly 
from Britain* ^ J . . * * , 

f ' The most important forms of organizational differentiation" are 
surveyed in the following section* Next» an attempt is msde. to identify ^ 
-the^most algnJUfilhtant concepts characterizing grouping systems* _ The 
conceptual framework is In turn used to analyze the impact of ^organizational 
< differentiation bn learning and j^ociafization^ and on equality of opportunity 

Finally^ methodological implications of the analysis are presented* 

' . * { 

' * ' 1 

2* MODES OF ORQANIZATIOKAL DIFFERENTIA^Ofr ' ^ ^ 

At the^ost elementary levels the organizational differentiation of 
students is a way of obtaining benefits ftom a division of labor* The- 
societal division of labor produces/teachers '^loS^pecialize in instruc- 
tional and custodial activities* Group inatructiop makes' it possible^ to 
have fewer teacKers than 6tudent6LjJa*£fl£iL_£lme_E^l<>d * Although completely 
individualized instruction wtoiuld stiir prod^ice beftefits from creating 
specialists In .the activity of teaching^ and consitlering the ^erage life 
of s teacher is several times the typical schooling time .of youngsters^ 
the benefits froi^ the eocietal division of labor are still several times 
increased by assigning a number of students to a teacher in each time 
period* The number of , students assigned cuatomarily ranges, from 
20' to 40, which seems^ t6 reflect ^a ccmpiiomlse between maximizing tlie gain 

' fi:om having specialized teachers^ and tQlninvLzing costs in th/& form of 
noise and lack of indivldu^^^ed attention*"^ The number of students in 
an. instructional group is rajrely below^lO^ land only the well disciplined 

'Students of higher education are instructed in vety„Iarge ^roupsl 



' The formation of groups' for instructional purposes takes a plethora 
of forms»j and no asp^cjt of the organizational differentiation of students 
ean be said to be truly universal. Classrooms defined as groups of 
atud^nts sh^ing^ a physidql location and one teacher over a time period- 
are^of coura^ a baaic tinit in.tuoat 8yateQ£a» but clasarpom boundariea ar^ . 
^diffuae in open achoola» or at leaat are .intended yto. be^ Father* clasarooma 
are often subdivided by ^te^hers for instructional purposes.* Such iub^- 
divisional fcr exaiiiple» according to ability^ may be highly relevant for ^ 
the opportunities, and learning of students » and should not be ignored 
in an ^nalyais of the consequencea of the orgatiizational differentiation 

of atudenta* jSetyeen clasaroom groupinga are* however* the moat-often 

- . ' ' * 

discuaaed feature of the organized dif feirentiabion of atudents* and 

may be argued to uaually h^ve more, dramatic effects becauae between 

> 'I 

clasaroom ^roupinga Involve different te^chera* ^nd the phyaical and !l 

' - / ■ ' 1^ ■ - • 

temporal boundariee of the claaaroom m^^e important for aocial Interaction 
proGe3see and the aocial envlronm^ta alatdehiia are expoaed to*^ I con* - 
citrate on between clasaroom groupings , in thia aOrvey of groupinga* 
Learning J.S a cumulative process wherelwhat is leap^ed in one 

learned in later perioda. 
by grouping cla^aroom^ in 



period may be Important for what can be 
Schoola reflect thia almo^i iiqiveraally 



-grade levels » using a year as the unit*. The criteria used reflect 
the seniority of students in th^ systei^* and since intake is usually 
kept age^hbmogenous* the main qualif ic^'^ion for accesa to a grade level 
bec<^es age in comprehenaive systems* "fn nonconq^rehenaive ayatema, such 
as the jxaditionaL European systems o^jsecondary educa,tiot[^ accesa to 
hi^er grade lev^l3. dependa on academic achievement* Thia was the * 
rase even in primary achoola in Victorian Britain, ^here f>rade 



progression was determined exclusively by academic achieveicent, and grsde 

j levels consequ^tly were age heterogeneous dnd achievemeTrt homogeneouF* In 

fact, teachers were paid according to the number of students they made sble 

to pass from one grade level ("standard") to the next (Dentt 19^9)* 

The fairly typical pattern of *'nongrading" in primary school^ refers 

not to the absence of grade levels but* to vithin classroom differentiation 

. of students according to achievement levels in specific subjects (usually 

reading and nath) . ^T\\& phenomenon of *'multigradiOg** refers to the 

-""C^ormat^lon of instruct^nal groups acros^ grade levels, usttally in combina- 

tion with attemfSi^ts to implement ^team teacl)ing and o^enr school concepts* 

Tfe overtime stability of, instructional jgroups acro^^ grade levels 

is of Importance for the analysis of the consequences of groupings* The 

' typical Americaiv pattern is to have teachers assigned to grade levels 

j^.,fxcqiAntly also to* reconstitute c-Xassrooms at each grade level*" *^ 

Howwert within a grade level the much used pattern of^the **^self-contained*' 

classroom results in a single teacher handling almost all topics* _ The 

identification with a single classroom at a given grade level is less 
*■ ^ ^ * . " ' - . 

j>ronpunced^ at t^e high schoal levels whe^e departmentali^^^d teaching is 

the rtcl'e^ Stable ^groupings of stuitients across grad^ levels In both 

r ^ V > . . ' ' - 

primary and secondary schools are found frequently outside the U*S*, and 
rf' ' * * * 

are often combined with the assignment of a teacher (or ^ set of teachers 
at higher^gradee) to a cless of students across grades* * 

Although there are e nymber of specific grouping patterns (see Pubin, 

1977)^ most; can be reduced to .two, main forms: the differentiation of 

* » 

classroom according to curriculum^ and differ en tiat/Lon accoirding to assumed 
capacity to learn* Differentiation accordit^ to curticulttm is often 
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sccompanied by the definition of linkages between clssses so that clusters 

of classes deffne a program or track* Track systems generally result In, 

groupings that are also ability groupings* 'However^ the coiDprehenslve 
* ^ ^ 

American high schools psuall^y claim thst the asslgiunent to tracks Is a 
question of student Interests^ and educational and vocstlonal plans*' 
AselgDment of students to ability groups Is seen as an Instructional 
device with ponelectlve assignment^ particularly when such giouplnga are 
done at tiie primary level* 

The comprehensive School with Its professed elective assignment to 
classrooms defined by cuttlcala was a* unique American Institution until 
the 19$Qs» In sharp contrast to the hl|^ly aelectlve European systems of 
secondary education* ^Ifhese latter systens^ whether the British Grainmar 
school^ the German and Scandinavian Gymnasium^ or the French Lycee» 
have their foots In medieval church schools preparing for church universities 
As Instltulflons of formal educa^on they precede primary schools, not a 
universal institution before the nineteenth century* fs church universities 
became statue universities' theae schools serve4 as channels of recruitment 
for clergy and loyal sdmlnlatrators serving the^ruler* It appears that 
until the nineteenth century^ these schools w^re Important as chanriela of 
sponsored upward mobility* 'With the growth* of profesalons^ they 
became rather exclusively the dominant schools of the aocletal elite* 
The nineteenth century first saw the emergence of primary schools for the 
lower clAsse^ and latter the emergence^of another secondary school system 
jCoften private) for'the children of.the^new middle claases In lieed of 
Xelevan^ technical snd business lnstruc£it^n4^._The basis for, the .resulting 
system of education In social structure Is explicit? ^ * 
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*FiXBt grade schools (ir*e*t**grai!tinar and "public", school^b) [were 
, . used by]Mnen with jCons^erable incomed independent of their own 
exertlono [and] the great body of professional tnen^ espfeclally^^ 
the cier^» medical men and lawyers [who] have nothing to Ip^k^"^^. 
to but education to keep their sons on a high, social level,J\ ptti^le 
schools of th€f Second grdde| Were for the army^ all but the highe^ 
^ branches of the n^edical and legal professions » civil engineering 
(and dthersj .who view "to some form of coraaercial or l,ndusti:lal 
life. (Banks^ 1955^ Quoting British school commisfllcns from 1868 and 
' 1895). ' 

These systems were administratively integrated Iri'' Britain and in other 

countries around the turn of the century* " A^Hihose * tiat selected 

* . * * ' }, 

for^ither secondary system began seeking iDore education, a third 

branch was instituted. The result was a tripartite ^ygtem of secondary 

education still dominant iti Europe^ with different schools fof different 

branches » with different school -^leaving ages^ 'and with selection for 

the different branches around ages 10 to'l2# A compreherisive system was 

pioneered in Sweden "^in 1962» and plater introduced ta England. 

The, European system comb i^ies selection for ability with curriculum 



differences^ ge'nerally resultii^g. in access to higher* e'duc^tion being 

* t - r 

permitted only for those wh<f are admitted to, the academic branch of 

v 

secondary education. The American pattern clearly is ve^^ry different. 
The idea of the cottmon. school » as opposed to^ the school for common people^ 
'which m^iv^ted the Introduction of primary schools in Europe^ goes 
ack to colonial times (Cremln^ 1951). TRe progressive idea in education , 
further made American schools into a system of mass education^up to the 
university level • As a result there is no selection into secondary school 

jlexcept the exisfence of £ few elite school^/ modeled on {tie European system)^, 

* . ^\ 1 

Ability grouping at lower levels of ^^^ducation therefore lacks* the clear 

career consequences gssociated^ for, example^ wl^ streaming in Brit^h 

primary schools as the preparation for the 11 examfhation that determines 
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ticcess to secondary schools* ' ' 

* On the surface it muld seem that American schools arW tK>t well suited 
settii>gd for the study of the negative consequences bf the organizational 
differentiation of students that 6o often are looked for* ,And» in fact sane 
of the^mo^t unan^igtious findings of the ef fects^ of differentiation will he^ 
fopnd in studies of Europesn schools* But ability grouping snd tracking 
exi^t^^and 'the conventional system of tracking often hints 'at the 
tripartite division of selective secondary systemB: college* vocational* 
and general tracks ai(e the common possibilities « ^ 

Gifoupings according to criteria other than educstional seniority* 
ability/ achievement* and curriculum may be important: Sex and race 
are the most significant possibilities^ However* t^ ^fects of sexual 
segregstlon ^r^ surprisingly unresearched* snd^the consequences of racial 
segregation wlthin^schools Is a topic beyond the scope of this ^aper; 
hopefully* some of the Ideas that follow mi be relevant Tor research* 



3- BASIC CONCEPTS 

'There are three ^concerns thst have dominated research on the 
orgahlsatioilal differentiation of students: (1) the impact of "pAttems ^ 
of. organizational differentiation for eqaslity of bpportunlty; (2) the 
-consequences of specific ^modes bf organizational differentiation^ 
particularly ability gi^uplng* for academic achievement^ and (3) the, 
consequences of grouping for outcomes other than achiev^ent* such as 
$elf*esteem* ^attitudes toward learning*- etc « It is convenj^ent tp 
organize t^e discission in -terms of these outQOmes* though of course 
consequen<;es"of the organizational differentiation in one area are 



relevant for outcomes In other aTeae\ ae attitudes are relevant for learjiitig, . 

' ' ~ ' . ^ . ' ' \ 

and differential learning relevant for equality of opportunity. The 

relevant dimensions and mechanieins of the organisatjpnal differentiation / . 

for the various outcomes are identified in thi^ section, followed by the 

Substantive analysis in sections 4 and 5* - . * / 

For .the pttfjposes of tljie desired analysis *it is fruitful to conceive 

of the organizational differentiation of students in tftree ways: (1) as^^an 

educational structure defined by {low and 'curriculum relations among 

^ ♦ ■ 

instructional groups; (2) as, a differentiation of learning and 

socialization environments; and (3) as a set pi signals about the ^ ^ 

coiDpetencles, ihtereata, and futures of 9tudejits, These are comple^* 

roentary perspectives* In the first perspective we focus on the career 

trajectories defined by a system of organizatijonal' dli^erentiation, and 

the creation of these trajectoties'by the assignment of students to 

groups, f n the second perspective <we /ocus on whajt' goes on itithin 

instructional grodps in terms of , the opportunities for. learning they < 

provlde^and the social environments they create* In the third per- 

spective^we focus on the expectations concetning competencies, .and 

futures created by grouping systems. These perspectives* are also interdependent^ 

The system of inequality ^d the career trajectories defined by the 

•organizartional different^^atidh of students will affect the opportunities 

and environment:s fof^Sl^arning because of^differential allocation of 

instructional resources and of students to groups, atuJ because of 

the signals provided by groups. The student outcomes produced by 

groupings will affect the movement of students in the career 

trajectories definejl in the system, -Evenvwhen no differential 

learning is ^produced by groupings the signals created by the 
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asBlgnmehtB tnay be relevant for the careers^of students as they affect 
future ^ssigi^ents« 




Organizational Differentiation As a Structure of Educational Systems 



4 



The organizational .differentiation of students governs student 
educational attalninetits by defining a set of career trajecto^ries in the 
educational system* The differentiation of students .further ggverns 
student academic performances and student socialization by exposing 
studei^s to different curricula^ and to different learning arid Boclallza- 
tlon envlfonmen^r'^ instructional groups. The'' distribution of attain- ^ 
ments» performance^ and coirpetencies that results from the educational m 
'process thus reflects th^ structure of educational. systems . as ' determined 
by the organizational differentiation^ of students* The purpose here is 
to specify a concept of edbcationaf^structure and use it to identify 
certain key variables and processes." ^ ' 

The^stsrting point for the endeavor is a nation of structure as a 

« set of relations defined oiypalrs of entitles or. elemehts of a set-*; 
instructional groups. Clessrooma may for Jtany purposes be considered 

, the basic entitles^ but in spme situations it is appropriate to consider 
within classroom groupings such as^ebility groups in particular subject 
matters* A minimal requirement of the instrtfctlonal groups that^are the 

^baslc elements of th& structure is that they^have some permanency in time*^ 
school year in most instances^ ^ ^ \- 

the' lnstruct:ional groups may be conceived as^formlng nodes in a 
network^ *wlth arcs rep riesentlng"TSlat ions among the groups* Alternatively^ 
one may use adjacency matrices of such- networks » with rows^and columhs 



r . 
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corresponding to the instfyfctlonal groups^^and c^Xl entries reflecting ' 
the relations between grcmps*^ The latter representation Is uaeft.here*' 

there are a nmnber of relations that could be' defined amo'ng Instructional 

* \ \ > ' \ ' 

groups^ but for an analysis of the Impact of organizational differentiation 

on student opportunities aiii achievements the most relevant^ appear to be 

(1) curriculum relations and (2) flow relat ions > . Cutrlculum relations 

are those defined by schools as^tylng together Instructional groups in 

educational programs* Flow relations are counts of studeilts moving over 

/ 

time from one Instructional group to another a8,the^;^ass through the 
^ducatloftal system. ^ ' , ' - 

Flow and-curriculum re^W^ons ate Important because they define the 

educational activities of instructional groups^ their composltion;and the 

t 

opportunity structure afisociate^ with grouping systems. ,^The "irelevance 
of curricula and composition of groups is discussed further later in . 
this section. I first describe how the structural representatioji of 

the or^nizatiotial differentiation of students can be used' to determine 

. - * ^ i. ^ ' ♦ 

the Career trajectories and the opportunity structure of educational 
systms; then follows a discus^on of the process that creates the ' 
flows in a 'System of * educalton^the matting of students to instructional 
groups. 

The identification of careeir trajectories and opportunity structures . 

Both curriculum an^ flow relations between instructional gnmps may be 

■> 

used to define carreer trajectorljes of an educational system. Scmewhat 

/ / ^ ■ - , ^ ^ , - ' ' U 

different information is prov^lded by the two reprfis,entations of the^ 
structure^ but, the main difference Is^ that flow relations create a 
representation o£ the structure3>y the trajectorie3 actually used. These^ 
trajectories are a subset of the* formal possibilities presented by 
curriculum relationships. . . ^ ^ 

-Id 



The reffresentation of the curriculum relations among Instructional 
groupa can be ol^tained by fonning a ctatrix* vlth rows and columns as 
the instructional groups'^exl.sting in a syatem»' and cell entries indicating 
for each pair of groups vhethW they^form a p?oscribed» permitted^ or 

prohibited, combination* " If groups are ordefed j^ccording to grade levels* 

^ * . f ' - 

submatrices can be identified along the main diagonal of ^the main matrix 

that identifies 'which instructional groups can be combined at a given 
levels while 'the off-diagonal would indicate sequences ot groups over time* 
T^ie resulting structure is one that identifies ^programs and tr^acks (if any)^ 
in an educational s^stem» as described in handbooks and catalogues. It 
is a structure that can identify the formally defined career routes in 
the syst^ to various educational endpoints that are educational credentials* 

/If schools have clearly defined tracks and programs^ the structure 
of curriculum relations should identify them* Hos^ever^ schools may tiot have 
explicitly defined tracks and programs* and educational Outcomes may still 

^be strongly determined by the combination and sequences of instructional 

t 

groups that Istudents attend* In fact» there seems to be some confusion in 
the minds of principals^ students^ and resesrchera about, what constitutes 
trackf systems (Rosenbaum^ 1976)* Ae use of actual flows may overcome 
t;his difficulty in identifying the career trajectoriea of educational 
systaas* I - 

Kie flow relations between instructional g^ups ai^e obtained by 
forming a matrix^ vlth rows representing the groups at one polftt ,in" time^ 
and coltmms repreaenting groups at a later* point^ln time* Hie c^Il 
mtries would be counts of students moving from one group to another in a 
time period^ aay a sctjool year* the basic idea can mpst convenient !|.y be 



I] 



Introduced througftan example. Suppose we have a very simple educational 
system with only ag^ grading^ that. ls> each grade forms an Instructl'onal 
group* Furthjjr dse^e that on^y five grades exist; two primary grades^ 
tiTo secondary grades^ ajid on^grade of higher educatioQ* No grade i 
skipping, ia allowed and no ^njs repeatls graded. Students begin to leave 
' tt^ system Ig the secowdam grades and everyone will^have left at the end 
, of higher education. Assume that grades are of equau length in t;ime. 
, The flows in each time pewlodXin such a system ate depicted in Figute 1. 

There are six rows and\ix col^imns in this matrix^ ope for each grade 
and one .for the outside. Sinc^ ther^ is no grade skipping and repeating^ 
nonzero' entries only o^ccur^in thte majot subdiagonal> and in the row and 
col JRf associated with the outsidV^, The matrix is of the s^e form as 
the population projection matrij^> well known from mathematical demography 
(see Keyfitz> 1968> for an extensive treatment). The matrix representation 
of a population h^s births going from the oqtside to the first_year of age> 
^nd deaths leaving fo:^ the outside frpm 6ach yeat of age* *4n the same 
maniiSei: as students are entering and leaving' the system depicted in Figure 1*^ 

Richard Stone^(1971> 1975) has shown that the .population matrix, 
provides a pp?rerful tool for the analysis and desci;lptlon of a variety, 
of *£lcws ii^ society, in particular flows in art educational' system^. Stone's 
main purpose is to provide an accounting model useful for planning purposes. 
and policy formulation. However /.the approach lends itself to numerous 

purposes^ some of i*ich I suggest relying on a probabilistic 

t . ■ 

interpretation df the flows*. This approach serves mainly as ^ conceptual 
device^ and I do not go into maihenatical details and the problems 
associated with the acti^aX implementation of the approach. 
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Many of tha b^lc properties of systems such as Figure 1 are revealed*' 
^by manipulations on the m^itrix obtained by dividing each entry 5y its row , 
^ suin» and deleting the column ^d veQtor c<>rredpond liig ^o the outride* 
Derfote this matrix, C, It will have entries that are survival probabilities' 
in each state of the system, &ince everyone eventually leaves the system^ 
this tnatrix can be' taken as the subicatr/x of transient states iti an ebsorl>ing 
Markov Chains This intei^pretation imposes res trie ti^ons ^ the survival or 

trapsition probabilities if^the Markov model is to'^e taken as a 
realistic representation of actual flows* I point out some implications 
of this below. ^ - 

Multiplying tbe C matrices will trace flows over time for persons 

, ^ J . ^ 

remaining in the sy^tem» i%e*, C will give the two step flows ^n the 

system as the elcmetits of c^^'^ = 2 ^^i^^^i^jT Summing 9uch powers of, C 

* .wlll provide a representation af the overall e^tperiences of students in 

the system* A$ the powers pf C form a gebmetx^ series their sum will 

* ' i ■ -1 ^ ' -1 

be. the sQ-called frnidamental matrix (Ir^C) , FDr iXlus tratlon » the (I-C) 

matrix corresponding to the system of Figure 1 is shown in Figure 2* 

the entries of t^ie (I-C)' matrix give the amount of tline spent in * 

the various states before leaving the system* Thus» a person starting out 

in grad^ 1 can expect to Q^ehd *3 years in higher education^ *42 years in 

grade 4» eCc* Summing these .entries for each row will give the total 

amount of time a person can expect to spend in the system* ^ ^S^ince everyone 

'1 . ' " ■ ■ ' ■ 

starts out In state 1, thte will be 4,1 years overall. This Is, of course, 
the mean educational leVel fdr persons passing through our system measured - 
in yeats of schooling* 

- The system of FiguitS 1 is a very simple one and the manipulations on 
the C mati^ are perhaps not very informative* However* It does share an 
j^mportant .characteristic wit^ empirical systems; the' educational process 

■ ■ . ■ J 20- 
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Figure i:-. (1-C)~^ matrix fo» the folws of Figure 1. 
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^ 1$ described rs an attril;lon ptoce88~8tudent8 leaving 'the ey^t^ do not 
return^ so that the number reaching the highest level are. the^^^urvivors 
temaindjig after expogut^ to a set of survival probabi^Uj^leg,^ These 

.survival probabilities det^tmine the tcrtal 6ppdrtunities mailable t6 / 

someone entering th^ system by determining the overall probability 

'reaching the Jiighest level of education, Thi§ oi?feral^ probability has 
some importance^ and is*'ref erred to as the inclufeto^enesg^^f system. 
The attrition process.means that educational eeplorlty alone gov^^p6 , 

. educational opportunities — the higher the-^rade .level attetided the , * 

/ - ' ' ' ' / ^ ^ 

greater the probability of obtaining the highest revel of education*. ' 

A more Interesting situation is obtained by allowlng^oy ^^*^pinge 

'^thin grades* Such a modificaiton is. carr^d^out in Pl^ure 3» ^v^ere 

' \ - ^ ^ - ^ 

th'e' system of Figure 1 is modified so t^hat ,each of th^ secondary gra^e 

levels has two instructloftal groups; d collage and a noncollep;e' 

track* As a result^ submatrices are defined at each of Jthe secondary gr^^ 

levels^ replacing the single' entries of Figure 1*, Both tjre C matrix for 

such a system and the (I^C) matrix are presented in Flgura '3; the y 



overall survival probabljlities from each gTade level are.Ic\pt*^a Iti 

- V ' / ^ ' ^ 

Figure 2* * ' ^ ; * ,^ : " 

IChe Entries of Figtire 3(b)> as previously^ have an irtterpifetation in 
t , ' ? ^ * . ^ \* ' ^ 

t^rms of exp^c^ed^ time spent in varidu& states before leaving th^ system ^ ' 

for persons entering the 'system in the states corr^esponding to the row8«| < 

How^ver^ these entries can also be given a probabilistic intei^^ationr 

If each of the^entries in the various rows of matrices^ such as Figure 3ib)» 

is divided by the diagonal elements of the ooluian» the resulting elements* 

will be jthe probabiliti^d of eventually reaching the stste 'col^responcfin^^ , 

to the column* These^ quantities are'^ directly obtained h^re, since, the ^ ^ 

entries on the main diagonal are p11 one* Hence the ^>robabjtll^ty of -gettldp^^ 
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Grades 



1 
2 

3a 
4a 



41) . 5 



(a) C Matrix 
1 ,2 ^ * 31) , 4a 
/ 1.0 . ^ \ ' . 

.53 .47 
\ . • - " .79 .21 

4a . " ' ■' ' .82 

.05 
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Itote: Entries on track iDoMllty an 



anii^ trsLs 




Itlonf. to college are adapted 



from Posenbaum (1976» Tftbles 3#3.and 5*.3); 
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(b)- (I-C) Matrix 
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.47 
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Figure 3* Plcw matrices. for an educational system with tracking. 
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a higher educa|:ion for someone assigned to a college track it) grade 3 ^ 
is «66» and «04 for^^ person not assigned to a college track it) that . _ . 

grade* " ^ \ "* - 

It should be not^ed that the submatrices of Figure 3(a) shar^ an ^ 



important j>ropefty -with epipirical systems; There i8 very little ' 

mobility among tracks and the mobility that exists is mDsfly downward 

(ltosenbaum» 1976)* There are- several reason8>4or this pattern^ but 

most obviously' it reflects the diS^ferential learning enviroTunents produced 
* 

by the groupings. , ^ - 

The entries of (I-C) ^ ^ then> present a map of the educational 
routes followed by students passing through the system* Each column 
of (I-C) ^ shows the career Implications of being asslgnedN:o various 
instructional groups for the outcome represented by the column/ In 
particular > the entries in thexoltmni corresppndi^g to higher -^edtfcatlon 
directly reflect variation in opportunities for higher education connected 
vith assignment .to" instructional groups* 

The actual implementation of the procedure suggested by th^se eaEflmples 
i£f this; Arrange the Ins true tionitl^ groups that exist in an educational 
system Into a matrix nf the form exemplified^ above; that is» for each 

grade level create a submatrix that shows the flows between instructional 

♦ ' ■■ 

groups (classrooms)' f rom ^ne grade level to the next* (information about 

these ^flows can be f^nttd in school records*) From tt^ resulting C matrix* 

-1 ^ . 

the fundamental matrix- (I-C) is then obtained^^ It wlH describe the 
edudational c^areer trajectories defined by a pattern of organizational 
differeatiation* and* by* showing the implications of assignments to 
specific groups* reveal the opportunity structure of «n educational system* 
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Jha flow matrix repreaentatlon - o£ the structui:e o£,edij&eClonal 

uystems aerve;; to define variables of relevance for'^e analysis of 

the org^izational differentiation of sjtud^fes. The entries ^f the 
* 

(I-C)'^ matrix that give thej>riS6abilities^ of attaining higher 
education may be ua^d to arrange groups in ^.hierarchjr reflecting 

tHe. inequality of opportunities for educational ^t^talnments. associated 

. V V V ^ ' ^ . 

with asaigmnent3 to particular instructional groups. The hierarchy ex- 
pr^saea the verticil diffe:entiation of instructional groups and the 
position of'a ^roup in this hi^rafchy pidy be referred to aa ita 
educational ran k, ThQ educational rank of an iitstructional group 
ia'^ in general^ a function of itQ grade level and the dlf-f erential ^ 
fcdvant?ge of assignment to the ^particular group within the^^rade 
level. The rank order of groupa may l^e deliberately intended as in 
the case of ability groups or it may be less obvious as ^ 
ins.truction Ln certain aubj\ct matters, confers a differential 
advantage*' The educational r^ank* in tjiimi i^ould be an important 
determinant of vho seeks admission to the group and^'who^^tsr admitted. 
The differential adi^antage should be further reflected- in ^the oppor" 
tunities far learning provided^ ^nd in ihe lemming and socia^iza^i6n\ 
environment created in the group, ^ * ^ ^ 

Far the Analysis of ^e learning axld aocialization environments 
provided by groups it is important to know the amount of time a 
atudent will spend with particular otlier- students in instructional* 
groups. The relevant variable is the acope the organizational 
dlffer^tiatlon^ defined aa the fraction ;of ttroe over some schooling 
period that a student apehds with a particular group of classmates. The 

■ • : ■ . '. • . 

• '.25 • ■ . • , 
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flow matrix will indicate th^ scope of s grouping system in the sub- 
matrices that give flows among inatructfonsl g^ups scross adjacent 
grade levels* *The dlme^nsion of those su^mstric^s wlXl equsl the, 
nunb^r'of groups existing st a' patftlitulsr grade level, and hence 
indicate the. niimbLr of part%tloning3 msde of s cohort of students* 
Ttv^ dispersion of flows from &ne grade level to the next ylll indicate 

the Gtab'fllty of these partitionlngs over time; thst ls» how much 

# ■ . ■- " 

mobility ^ere i^ among track? snd other career trajectories. over time^ 

The flow matflx for an ,sctual school system will have a very 

Idrge dimension,, ^5ual to the totsl' number of Instructional groups 

existing In ^e system* It Is of considersble Interest to attempt 

to reduce the dimensionality of such matrices by collspsing the ' 

classroom and other instructiolisl gxoups into higher order units, 

. \ ^ * ' ' : 

Simil^ri^y of flows originating ftom groups ss 'detected from the 

^"1 • * 

(I-C) matrix will serve as the criterion for the formatioq^ of 

*j . ' * 

such higher order groupings* Thus the educational nanks of instruct 

tlonal groups can serve to identify track systems, even when such 

programs are not ejcpllcitly defined, if instructional groups of 

equsl rsnks (thst is» with similar career^ consequences) sre grouped 

together* Such anappro^h to detecting the basic strupture of an 

educationsl system is* similar to\the spproach taken in algebraic 

snalyals^bf 'gocia^l net^fprfcs (see, for example, White, Boonnan, and 

'Breiger, 1976) > where similarity ofteletions among entities slso 

* ^ ' ' ^ * 

forms the basi^ for higher order strtictursl unlts*'^;- 

, Aside "from its use in studying the structure o^ducstional ^ 

systems ^d in defining, important dimensions of gr^^ing systemai^ 

the flow matrix r^epresentst^^on of the OTganizstl/onsl differentiation 

^ ■ \ r 

also serves to idefntify an important conceptual and methodological 
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problenf in the analysis of grbupipgs: how the flows are generated. 
This probleoTwlll be di'sciissed next. ' ^ ^ 

. / The in&tchlnR of students to Instructional rxdups. J^e flaws, that 
form t'he entries of the matrix representation ^£ ajj^duc^tional structure 
ate*created by the assignment^ of Students to* Instructional groups. These 
assignments inatch characteristics of students and the availability of 
places In Instructional groups to determine- which studnets get assigned 

. ^ , r ^ . ^ ^ 

to vhich groups* . The excftptlon Is compretely random assignment with the 
sole purpose of provldLng'a partitioning of a cchcrt of students IcTto 
classrooms with no curri^^um or ability differentiation. Random 
assignment is, of "bourse, an often used procedure, particularly in 
primary grades, and such assignments^TStve no systematic career consequences, 
The focus here le on assignments that influence the career trajectories* 
of individual students. 

The assieoJnfint procedure may be characterized by Aether it is 
elective or selective j that is, whether the student wishes to determine ^ 
the assignment or not. Complete^ elletlvity is rare, particularly 

in assignment to groUps*6f different educaltional ranks, because the^ , 

. . t - - 

creation of instructional groups usually Involves considerations other 
^than satisfying student interests* Student wlsheg,,are, JipweVer, ofteft , 
a necessary but insufficient condition for the assignment to groups, ■ , 
Completely sele9tl,ve assigiunent.where student prei^^tences-pl^ no role 
are typical of .assignment to within^ classrpom ability grouping. 

Except in the case, of purely elective assig[{|g|nt an ^j^g ^lgnment 
criterion is applied* , The- criterion is ^usually based on either (1) 
p^t performance^ both with respect to level- aid subject matters; 
(2) current achlev^nent as measured by s tist of an acamlnatlon; or 

. ' " i • 27* ^ ■ 



(3) a direct measure of cognitive skills^ such as an intelligence test. 
The choice "of criterion la Iniportant for the resulting composition of 
the in&tructional group and is discussed from this perspective in the' 
ne xt p art of this section* Here it suffices to note that any such assign-' 



laent criterion will correlate^ in general^ vith a variety of individual 

characteristlcs»^such as the €aMly background* ability* and past 

educational career of students* This will also be the case for^J^e 

aspirations and preferences that determine elective assignments/ 

^ ' Since the individual assignments depend on student characteristics 

the outcomes of the ^assignments will reflect tfie distribution of 

these characteristics in a cohort of students* , However* a student 

'Will only get access to an instructional group if there ^-s^room* 

Hence the outcome of assigmnents will also reflect the number of available 

Dlaces'in instructional group's* This distribution of available places 

will not* in general* have fin invariant rela^tionfto the distribution of- 

relevant student characteristics* Schools rarely create instructional 

groups with the sole concern of f>ccompdating a« given distribution of 

^ ^ J. 

student abilities and interests; rathSj staffing* building* administrative* 

■and disciplinary concerns will govern the numl>er and sizes .of instructional 

groups to be fo^und in a school*^ The. resulting distribution of.'available 

places will not necessarily correspond to the d^istribution of assignment 

relevant characteristics in the student bodies* These* perhaps elementary* 

observations have a nuinber of important implications*. 

For the Interpretation of the flow matrix as an absorbing Markov 

O^iain* the dependency of individual flows on student characteristics 

means that the transition probabilities of the Markov Chain nyust be 

asauine<l to vary with these individual characteristics* ^is is a^ 

standard problem in the applilcation of stochastic process models 
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to social processes* Several methods are avAilable in the literature 
(Spilerman, i9y2; Tuma, Hannan* and Groeneveld* 1977) that permit 
analysis of the sources of variation* in transltioa probabilities* 
These solution^^ though probably adequate for .some purposes of 
empirical analysis^ do not solve the, conceptual problAir the 
relation between the opportunity structure represented by aggregate 
flaws and representing the distribution of available places^ and 
the individual flows that det>end on chairacterJlstics of s^dents* 
The problem results from the fact that the aggregate flaws 
wlll'not^.in g(;neral» reflect only the distribution of students 
characteristics in a school} stilly the individual flow ^reflects 
these characteristics and must sum to the aggregate flows* This 
means that the functions that relate individual characteristics 
to transition probabilities are determined by the. grouping system 
adopted in a school* One may conceive of the situation as one 
where the aggregate flows present an opportunity stnuiture available 
to studenl^ differing in their ability to take advantage of these 
opportuni^es* Wo standard methods are available to handle this 
slinultaneous determination of.f^ows and individual careers* 1 ^ 
return to tKe methodological problem later^ and here outline a few 
substantive implications ol the problem* ^ ^ 

A student can only get access to an Imrtructlonal group if there 

u 

is a place for him/her in the group* This means that a student*s 
ability to get access to a group^and t^ advantage of th^ career 
u trajectory associated with the group depends on the ability and/or 
interests of other atudents eipoQed to the^^^gp«4 grouping'system, 
Re^e movem&its of students in m educaitonal system, cannot be assumed 



to be Independent of each othert * The Interdependence of mov^ent has 
^profound implications for the educational pro(£eBB« 

Schools institute .a variety of procqlures to manage the 
^interdependence of flows bf students* Xo a considerable extern 
they rely on ranking procedures iTT assigning students to groups / 
in nonelective assignments* As e result, it is geuerslly not a sta'dent's 
absolute ability^ level that (founts for assignment but the level of 
ability relative to others* In elective and semi-elective assignments 
Schools are faced vlth the problem of .keeping group sizes stable in the 
face of possible changes in student preferences* It is well documented 
that counsellors play an Ifflpbrtant role in the mati^King process by 
convincing students about ''true" interests^ that secure the t>^reservatlon o 
stable aggregate flows (Cicourel and Kitsuse, 1963; Bosenbaum, 1976)* 
These procedures secure the management of grouping systems, but they 
should also introduce considerable variation in the relationships between 
individual characteristics and career trajectories across schools* 

, The relation between the opportunity structure and the individual 
career trajectories not bnly creates interdependence among individual 
educational careers, but also among the efforts and achievements of 
Students*^ The structure of competition for access to high^ ranked ^ 
educational groups among students does not Vesemble CQnrp^titlon Ip the 

classical Economic sense^ in the classic conception of the economic 

^ V 

market the actions of a single individual have no Impact on the returns 
or prices obtained, aud the actions of one person are independent of 
the actions , of others*' The result is that one person can, for example, 
increase ihls /her income by increaoXng his/her labor supply regardless 
of what other persons doi Ihls Is not the , case in the competition for 

• ■ .. ■ ■ . . ,, 

■ . ■ 30 
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places in the educational Bystem* An Increase In effort nay not result 
In the desired reward— that is, access— if other students also increase 
their efforts. If ^tudei^s act independently of each other snd if access 
Is an Important good» they are therefore likely to increase their efforts 
without increasing the likelihopd of succeeding* Students know this» and 
lather than ^ti ff^^^dep^d^ntly of dach other* form peer groups that 
attempt to regulate effort* This ie a problemstic solution as there will 
always be incentives to break the norms of peer groups, prohibiting too 
much display of effort* Whatever the outcQme* the efforts and achievement 
of stud^t8» in addition to their careers » will be interdependent as a 
result of the duality of flows representing both opportunity structures 
and individual careers* ^ 

Organtzational Differentiation as Differentiation of LearninR and ' 
. Socializing Envtronments 

Schools are meant to produce changes in-students* They attempt 
to teach students knowledge and skills relevant for their educational 
career^^nd for roles, outside the educational system* They further 
try to instill in students values* norms* and behaviors deemed 
appropriate for adult life* Th^se changes are produced in instructlpnal 
groups and are for the larger part' deliberately createdi^ The career 
trajectories of the educational .system are ^eajvt to result in differei>t 
knowledge and. skills ]t>ossessed by the graduates of the systein* This Is 
t>erha{>s eleo^entary » but nevertheless it is not always recognized 'in the 
Interpretation of rese^fsh ^^esults* It is more surprising to find no 
effect of placement in a college track on attainment of liigher education » 
and in some waya a source of greater concern* than it .is to find sn effect 
college tvacks are meant to have this outcome* 
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If tt^ols were successful in translating curricula into knowledge^ 
skills^ and values possessed by students^. and if only curriculum differences 
were responsible for differences fn student outcomes » research on the ^ 
organisational differentiation of students \4Duld not rely on sociology 
and social psychology^ bu^t on curriculum theory. *But presumably students 
leaxn from sources other than the curriculum^ and they may not learn the 
curriculum. The organise ti6i(ial differentiation of students cifeates 
social and instructional envlrpnments.that presumably are relevant for 
the actual changes (or lack of ^hem) that take place in students. The . 
purpose here is to identify relevant concepts for an analysia of such 
Ijrqpact on student outcomes. \ * m 

Three sets of variables deserv^. attention: (1) differences in teacher 
behavior and ch^iicteristics plffoduced by the organisational differentiation » 

^ ' ■ ■ \ - 

(2) differences in the allocatim of instructional resources produced by 
groupings; and (3) 4ifferences in social ^tvlroxments'' produced by the 
organisational diffetentlatlon. ^ Of these » much of the vari^^tion in (1) 



and (2) reflect curricu&um differences^ and differences in outcomes 
are Intended. However^ even In cases ^ere curricula are suppoeied to 
be' identical^ as in many abiliV -groupings^ variation may exists and 
it is the latter type of variation that is of^moet interest here; 
variation in teacher behavior induced by the dififer^ntial prestige ,^f 



instructional groups^ and differential allocation o^. .resources and hence 

of 



opportunities for leaaming to groups oj^ different rank. The effects 

. \ 

such variation wi^ 1)e discussed in the following 'sectioni 

The third source of impact ot organlsationflPl/diffeVentiation on 
learning and- soclallzatlon—that:.. Is, differences In social environments— 
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deserves elaboration here. The difference's in social envlrorancnts for 
learning and socialisation produced by the organisational differentiation of 
studofitB are relevant insofar as they result In the creation of social 
Influence pro^cesses that modify student^outcomeB. Th^ Instructional 
groupB|that^ exist In a system of educat^n create spatiiil and temporal ' 
boundaries for the formation of social Interaction processes* These 
boundaries toay be hove or less sall^t* Their salience determines whether^ 
a particular pattern of Instructional^ grouplng*wlll have predictable 
consequences for the social Influence processes students are exposed to« 
The effects of the orgap^atlonal differentiation produced by social 
influence processes depend on the scope of the grouping; that ls» the 
amount of time a student spends .with a given group of classmates in an 
Instructional group* ^^^^roups with low scope generally can not be ^expected 
to have predictable consequences for social Inflj^ence processes » since 
the boundaries for actual interaction processes will not colnclcle with ' ' 
the temporal ^d spatial boundaries of groupings, 

' Assuming high 6cope» the social interaction process In a classroom 
may influence student outcomes, if it produces changes in values^ 
aspirations^ and attitudes* The relevant mechanism is peer grdUp 
formation^ end to the extent that peer groups actually tend to reduce 
Between peer variation in relevant cha^a^^jEjirlfitics^ predictable change 
qan occur* But it is widely l^^elleved that friends tend to be alike* 
Clue a further Mcessary condition that can be aesnmed for peer grcftips 



T 

to produce changes In student outcomes is that peers indeed will differ 
initially* This makes knowledge of the composition. pf a classroom 
Important for our ability "to form predictions about thfe oonseqwnces of 
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groupings for studept outcomes produced by the social, environments | 
created* This composition reflects (1) the assignment procedure uaed 
in allocating students to instructional groupa, and (2) the overall 
coEsposition of the student body from which the groups^re fotmedy* 

The assignment procedure was characterized before, by whether it is 
elective or selective* Further, when the assignment is not wholly a 
question of student preferences, some index, of learning capacity must 

r 

be relied on ^s the assignment criterion, and three types of|criteria 
were suggested as liWly; (1) past performance, (2) ^.curr^nt 
achievement level, or (3) a direct measure of cognitive skills* 

Theee measures differ in regard to their dependency on noncognitive 
characteristics relevant for learning, with measures o£ iutieiligence 
purportedly less dependent than the other two* Past performance and 
current achievement take noncognitive factors, such as attitudes and 
aspirations, explicitly into account, since they ^e indices of learning 
accomplished, past performatusg, as measured by obtained grades is, in 
addition, dependent on student teacher relationships, if or grades reflect 
teacher evalujBtioiis* Sii^e the noncognitive characte/iiStics are those 
most likely to be directly transmitted in social inte^ction processes, 
the choice^ of criterion will influence how ^trongly the' learning and, 
socialization* environment of^students are effected by groupings* 

Random assiginnenis will produce instructional groups that reflect 

the compositions of the studQ^t body from which they are formed* It is 

I t 

clearly necessary when analyzing ^he differences in learning environments 

1 . A 

created by' the organizational differentiation of fitudenta to assess this 

impact relative to the envlroni^ts that would Tiavet resulted under random 




assignments* Student body compositions differ between schools as a resii 
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of coamiunltx aiid neighborhood characteri^ticB» and thlB cauBeB differences . 
in learning envlronmentB that ahould not be confounded with, the differences 
caused by nonrandom assignments to Instructional groups* 

The ^act that assignments are matchings oF students to available 
places is relevant* As argued above» scliools will rarely let the number 
of groups^ say in an ability g^uping^ depend on the distribution of the 
student body* Instead^ a given number of groups of^ roughly eqiial size 
will be formed and they will be filled-by impoaing arbitrary divisions 
of the distritmtlon of students according to the criter^ipn variable* If 
the true variation in characteriatics relevant for learning is very small» 
assignments will ^till be done» and the reault will be .an almost random 
assignment* if the assignment haa Implications for student outcomes and 
later careers » this al^^m^ random assignment will confer differential 
advantage^ and more inequality will be created lAiere less existed* 

The impact of organizational differentiation of students on learning 
and socializatloti is created in sum by (1) exposing ^students to different 
curricula^ (2) differential allocation of instructlonal.resources^ and (3) 
the social environments creat ed in instrbctional groups* The social 

A * 

environments created in instructional groups have further been argued 
tojdepend on (1) the aaslgnment criterion^ (2) the distribution of 
relevant characteristics in the student body from which assignments are 
madse^ and (3) the number and relative alzea* of inatriictional groups* 
The substantive hypothesis about how these different variables lnfluen(;e 
leaimipg and socializitiion will be discussed in section 4« 
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Organizational Dlflferentjation as Signals ' , . . 

^ Axiy assignment criterion Is fallible* ' Teachets and otbeira respdna^ble 
for assignments know this, and If tl^ d^ not^. parents will convince them/. 
Assignments are therefore rarely done anonymously and on the basis' o/*a^ 
alngle criterion: Evaluations and records ^o?"^aSt history are Relevant, 

\ This points to an important function of the organizational differentiation 

*^ ' * ^ ■ . 

of students* Earlier Assignments become part o£ a student's record, and 
will act as signals conveying Information, .or wha;^: Is* believed to b^ 
* informatldn^ about a student^s capacities* Thus'^ even If groupings 
produce no differential learning or actual changes ijv values atnJ Sellefs^™ 
they ©ay become relevant for educational *xare^ers* . Conse^ently^ *abt 
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groupings itiay.4:£oT>fer differential advantage even In die absence of .^ay 
actual effect on students, as long as *thoae responalble for later assign^ 

' t ' , . 

ments believe earlier asslgnfflents mean sometblng about^the students 
involved* Hie phenomenon Is parallel to %rhat lias been a^ued to be the 
function of education In labor markl^ts (Spence^ 197^); Fducatfiton^acts 
as a signal regarding produc.tlve 6apaclty^ and* thus aervW, to tedyce 
employer tmcerpalnty In the hiring proceaa^ eVen if educatkonAhas nat 
created any productive skills* ^ , . ^* 

!rhe signalling 'function of organizational dl^C^rentlat 
not only for -teachei^a and others responsible £or asal 

l^ortant also to the student Involved, aid may profoundly affect attitudes 

^ ^ ^ / 

and aspirations, Thu&» asslgninenta may a/fect student outconbes Irrespective 

o ^ * ^ ' * ' 

\ \ * ■ ^ • ' , 

of the importance of the social enviro^ent tha( may result from the , 

* * 'i '-^ _^ , ■ V ■ ■ ■ ■ 

grouping* Finally^ abalgnments are algnals to grants \aboqt the potential 
futures of their cMldren» aomethli^ that will be ^hown below to be 





relevant for the- consequences of organizational differentiation for 
equality of opportunity^ ' . t/ 

This section has pro|>osed a nuniber of concepts, characterising the 
organizational differentiation of students. The point of departure 
has been the concept of an educational structure created by the flows 
of students a& the curriculum relations among instructional grtiups* 

^ Representing dils structure In a matrix of flows reveals the c^eer 
trajectories o€ school systems, and the resulting ^opportunity 

, structure identifies the vertical differentiation of instructional 
groups inarms of their educational rank* It was further argUed that 
the assignment of 'students X6 groups » which creates the flows* Is a 
matclting process where characteristics of students and the availability 
of 'places determine the otftcome>. The nature of this matching process 
has important implications for the \ducatlonal process as it creates 
inter dependencies of student careers* efforts* and achievements* and 
results in the use of rankings of students that ignore the absolute 
level, of ability for assignments to groups 

i Hie career trajectories reflect exposure^, to different learning and 
socialization environments pr9ducfd by differences in curricula* al^ca- 
tlon of instructional resources* and classroom soclal^envlronments ■ 
created^ the assignments of students to groups; ^^InalJy^ the assignments 
and the resulting career trajectories Cct^^a^ elCT^ that Influence the 
decisions of teachers* parents* and the students themselves* 

Dlffer^tldl changes, in students anfl the signals created by assignment 
will Influence the associations between variables (siiCtr ss ability and 
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aspirations) relevant for assignments and outcome variables (such' as 

learning find attainments)* Further^ the career trajectories defined ' 

by grouping will perpetuate these associations* Such associations among 

varl^les of Interest are usually created not only by the organizational 

differentiation of students » but also by the assignment of children to 

specific families and other s'ocial environments* The organizational 

differentiation inay» however^ serve to reinforce or weaken the associations 

created by^other agencies* This is the main^^roposition used to generate 

hypotheses iit the sections that follow* However^ the assignment of s^dents 

^o instnictlonal groups has in one instance been shown to beNdirectly 

responsible for the creation of an association among /Tfti^|raHj» that; niost 

would believe are unrelated: ^oftth of btith and academic achievement. 

The result^ rep6rted,by Jackson (la!^)> is the 'relation between assignment 

to different: streams in British primary schools and students* birthmonth* 

It is reproduced in Ta'STe 1 since it is so/striking and unexpected* 
* 

The example is a goQ^ illustration of basic Ideas 'propose\l in* tKis section* 
Initial assignments (in the first grade) to ability groups are uninten- 
iiionally correlated with birthmonth* The assi^unent resttlts in different 
career trajectories as students tend to stay in the groups of l^e same ^ 
educational rank at different grade levels* Thej ^re exposed to different ' 
learning environments and likely 'also provided witl^^differ^nt signals 
about 'compet^cies that further perpetuates the initial inequality* Her.ce^ 
the early asslgraiient has created a nw form of 'inequality of opportunity: 
differentia^ advantage -by season of birth* "^w- 

ORGANIZATIONAL DIFFERENTIATION AND LEARNING AND SOCIALimiCN 

A large number of'st^udies have focusaed on the consequences of^' ■ 
organizational dif ferentiatl(m> particularly ability gr^DUping^, for 
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Table 1 , ^ - 

Relation Between Hbnt^ of Birth and Assignment to Ability 
Groups: Birthdays o£ 11 Year Old Children In 252 Three-^stre^ Schoola 



Children^ bom^ betweeb- 1 ^ 
Sept* 1 and f^ec, 31 
Jan, 1 and ^Apr* 30 ^ 
May 1 and* Aug, 31 , 

. All aiiildreti 



r 



A. . 
't 
,44.5 



Stream 
B 

% ■ 
, 34.2 



37.0 y 36.0 

30.1 " 37.7 



37.0 



36.0 



c 


N 


% ■ 




21.3 


4^69 


: 27.0 ■ 


4828 


32.2 

* 


4883 


27.0 


142000 







Source: Adapted from Jaclcson (1964^ Table 11). 



learning* Hie findings of thia research are largely incoticlusive» perhapa 

due to methodological problen^T (I will diBcuas thia posf^ibility later*) 
^ 4 ' 

Thia aectlon diacusses some of the patterns found and the possible 
explanations for them» ignoring the methodological problems* ^e explana- 
tions have' the nerture of hyi^btheses because o^the Inconclusivene&s of 
i^aearch* Conceivably they may- in turn be used tQjgenerate ^concluaiue 



i 



xelvably they 

ndings* / 1 ^ , " ; , 

The firat part, of this section diacuaaes direct electa of aasign- 

menta to different patterns' of organizational dif ferentiaiton on inatruction*^ 

and learning* These e^ffecta are^prodUced by differences in teaching » ^ 

teacher behavior^ and the allocation of instrdctional reaources* The 

aecond part treata indirect effecta produced by the ikp^fct of differentiation 

' on sttrdent attitudes*' and aap^'lrations that in turn act on learnings 

permitting a diacuasion^ uf the effect of organizStional differentiation 

onvx)utc(^es other than ac^emic achievements ^ 

* .' ■ r *** 

l^e^rnlng' will be conce^ived here 'as reaultlng from the interaction 

of thr&e main variables: the ability and the efforts-, of atudente. and.t&e 
opportunities for<eaming to which they are exposed (cf* Sjirensen 

' ^d Hallitian^ 1977)* Effort is Indexed by such varia;bles as motivation 

\ ■ ■ * ' . ■ ' V • . ■ 

to\^achieve» aapirations^ and attitudea toward eelf and achool* 

V ^ ^ ^ ^' ' * 

Whether such indicators^ actually cauae variation in eff^^rt as; ^ 

oppose^ to reflecting academic succeas is often dubious » but ' ^ 



analysis of this problem ^alls outside the scope of this p'&per* ^ 
Ability Is melaured by^tests of cognitive skilla such as int^ligence 

c 

tests* Ability and efj^prt m^ bje s^id to form a atudent s intellectual 
resources* ^Theae resources interact with tjie'^opportunitles for learnings 
whlQh /are meaatir^ed^ by the amount of materia}, presented to atudehts in the 
' teaching proceaa» and depend on'curriculra»^ teacher behavior^ 



BXid the ^locations q| Instructlofral resources such as library facilities^ 

•teaching machine's, and teaching aids. The relation between opportunities 

for Xeant^ng and the students' instructional resources should be modeled 

as a multiplicative one* No one can learn ^at^ig^not been taught»^and ^ 

It seems most ^appropriate to see the^intellec^al resources of students 

.determine vhlch fraction of the inatn&rlal^:taught ^ll'-be learned^ rather 

than to see the opportunities scmehow adding to the resources of stud^nt&* 

Leamli^g Is an over time process* ^ence the appropriate model for 

' ' ' f* 

studying the effect of various variables on learning should be a dynamic 

model» where measures of opportunities for learning Interact^Vlth students' 

intellectual resources In producing change.^n achievement over time* An 

Gx^ple of such a model Is presented and^dlscussed by Stfrensen and Sallinan 

(1977)* However^ this type of model has nojt been^used in existing research 

^on the effect of or^nls^i^nal differentiation of students* ' ^' . 

Curriculum differences dmong instruction^ groups will produce 

differences in the kind anol amount of material presented in a time period* 

Dlf ferencesi^ln amount of material taught produce differences in op^or*^ 

tunitles for learnings and ti^ resulting differences in academic achievements 

are Intended* The absence of an effect of grouping on learning is more 

surprising tlian the presence of ait effect when comparing^ ttr estfimple^ 

the math achievement of students assigned to an advanced curriculum ^o ; - ^ 



the achlevemettNpf other stujjents 'at the same grade lievel* These effects 
of groupings have not beet} a major conceim in research^ perhaps because- 
th^ deem too ob\^ous* The problem has usually been defined as one of 
Identlfy^lng the effect of pure, ability groufJlng— *tha t 1^^ gfbuplng of 
children according to teaming capacity or past achlevement**vhfire? It Is 
Intended- that everybody eventually mae.ter the tf^me material* The comparison 
is' between learnlng^ln a- system with abltlty grouping and in a system 



with random assignment^ where both systems ^ttempt to teach the same 
curriculum** 

Differences among instructional groups in the kind of material 

taught may influence the rate of learning even in*the absence of 

differences in the amount tsught« the reason is thab' students differ 
* 

in specific abilities and interests* When matched to a curriculum that 
s^ts these abilities and interests » students should learn i^re than 
when matched to a less satisfyng curriculum* This is a commonly used 
rationale for c^reating curricular differentiation with elective assign-^ 
ments^ but.no one seems, to have tried to tfist, the validity of the , 
rationale and its Ijnplications; 

Direct Effected ;. . : 

- The rationale for ability grouping appe^ars to be that- ifearplng 

is. cumulative so that -what Qaiv be learned depends oii^hat his been \ 

^ ' ' ' . . * / ' 

learned; teaching, shoitXd accotoddate to this so that yhat is taught 
,depj^ds on.w|iat the studetlt knows^ But tiiis indicates* individualized 
itistructloti^ which is expensive. Grouping chlXdreti according to capacity 



to learn allows group instruction to accomodate to ther different rate8 
of learning of children* - ^ 

The argument implies that students;ln high ability groups will . 
learn mare vthan students in low ability groups over the same period 
of tlJiie«. .Only 4m the cases whete teachers , terminate teachihg In high, 
ability gr^oups before, completing teaching to low ability groups should 
such a pattern not ^erge. Teachers probably rawly engage to such 
behavior, especially when different, teachers are assigned to different 
ability gtdtips, They may do so with within classroom groupings in tfe 
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absence of nongradlng^ but the frequency with which this occurs is not 
Known, 

Ability grouping^ then^ implies 'that students In high ability 'groups 
will learn lODre th^ students in low ability groups. This Is generally 
true^ but Is perhaps trivial. The question of most interest la iflhether 
children of equal ability level learn more In'grouped than In ungroup^d 
aystems. However^ the expected pattern ainong ability groups has one " 
Important la)p.Xlcatlon: Students i^iongly assigned to ability groups will 
tend to conform to the group they are assigned to rather than to their 
true ability level (Baker Lunn* 1970; Douglas* 1964). This tends to 
-favor autumn^bora children* mlddlerclass children* and girls ^ slnc^they 
are iBOSt lllcely to be ^sljgned tcr^ "too high** nihility group. 

For ccmparleon between grouped and nongrouped. systems the ratlo^^le^ 
for ability grouping predicts tiiat almost every ability group will profit 
from the grouping* except tbe ability group teltchers In ungrouped systems' 
jBcccmodate to In their teachltisg. A6,suming this 1^ the nild^le ability 
group* children of high ability and children of low ability will suffer 
from not being grouped. ^Ch^ldren of high ability suffer be^fe^^se they_ 
are.not given enough opportunities for learning* and children In low 
ability groups buffer bejpause they cannot comprehend what Is Ueln^ 
taught. IMs pattern Is In fact the conclusion of ear lyf research on the 
effects of ability grouping (Otto* 1950)., # 

La^r redean^h has been unable to find such e 'clear pattern^ perhaps 
because the researchers did not believe as strongly In the teachlng-to-the- 
,level-of-stu(!ents rational^ for grouping. To'the extent that more recent 

M ' ' ' > ^ ' — 

^research reports "^any consistent/ findings they se^m toxonform to a different 
pattern (e.g^t* Blandiord* 1958; Borg*.1964; Baker Lunn* 1970; Bartlels, 1961): 
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thsi bright children get brlghtet 6%d dull children get duller In dbillty^ 
grouped or dtreamed systemd^ bb oppoBed to'nongrouped systems* Thld Id 
an effect oij variances th^t need not^.be reflectjjd ih b difference In 
mean schlevement among grouped- snd ungrouped children* 

The dccomoddtion^f*-tedching mechsnl&m predicts b mean difference, 
bt^t no change in the ysrlsnce in outcomes* That^dull chlldiben get duller 
from 4)elhg grouped to|;ether runs counter to .the dccoino.ddtlon^bV*-tedchlng' 
pattern that predicts that dull children lesrn more from being g^uped 
together* The Incressed vsrlsnce effect csn be explained both by ^Irect 
and indirect effects of groupttig* The latter focttses on the Impsct of . 
grouping on student sttltjudes and asplrstjLpjfs^ snd on the resulting 
differences In social environments; these mechanisms lare described below* ^ 
The explanations In terms of -direct effects of grouping oh instruction' csn 
focus. either on the signaling effect of grouping, or &a the* effect of 
differential allocation 5f InstructlorSl resources* . * 

The slgnslllng^ effect of grouping qx^uld produce an Increased 
variance In achievement If teacher expectat;ton8 about s'tudents Influence 
the achiev^nent of those students* Placement in low ability groups 
signals tbet the student is dull, snd'plscement In high ability groups that 

xthe student Is bright* . Furthermore » if teachers thebselves are responsible 
for assignments » they may be concerned about validating their assignments) 

-especially In within classroom groupings* The search for an effect of , 
algnala produced by grouping on learning Is the topic of Rosenthal's and 
Jackson's research <1P68)* Their results regarding the effect of teacher 
expectation on learning has not be JlSj^re plicate^ afkd su*pt»ort may still- 
be missing* ■ . 
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Differential allocation of instructional resources can also predict 
a pattern of increasei} inequality as a result o£ groupiog* It seems 
safe to assuioe that teaching bright children universally canmands higher 
prestige than teaching less bright children. Hence, high ability groups 
should get ?[iore competent teachers than low ability groups, whereas 
coiiq>etence prest^ably is randpmly'allocated in nongrouped syat^s* 
^^ere is aupport for this mechanlem^ with respect to the allocation of 

lers and other resources, from research done ilir'^ritlsh schools 
(Baker Lunn» 1970; Jackson» 1964)^ and from the tJ*S* with respect to th^ 
allocation of counselling . (Heyns» 1974) i ^ 

It should be stressed that the pattern of increased variance is not 
a robust- result;- it need^ further val;Ldation* The one robust result 
is ^e absence of consistent main effects of ability grouping on 
academic achiev^ent* Much of potential relevance has been left 
uncontrolled In existing res^rch* One largely ignored variable that 
would seem to be Importafit is teacher b^havlor in different instructional 
settings«» Baker Lunn i[1970)' conaidere(%thia 'variable and found that 
on^ reaaon for the absence of consistent main effecta is that teAchin& 
in ungrouped claearooms is a more difficult endeavor than teaching' in \^ 
grouped systems* The grouped or streei^d schools can tolerate a greate^ 
.diversity in both teaching methods and jteacher behavior* In newly 



unstreamed schools marcr teache'rs proceed without changing their methods 
to accommodate the^ea^et' divCTsity of ptudents^ and in fact often^ 
defed^t the objectives^of nonstreamlng by introducing ability groups 
within the classroom by seating arrangemMts* 



V* i 45 



42 



Indirect Effects , ^ - , 

_^ Both the signalling functlbn of groupings to students aod the pt^sible 
differences created in social environment can account for the effects 
of groupings in regard to student ibotivation and attitudes displayed 
toward learning* Research on the effe^of ability groupings on self 
image and attitudes toward schools again reports inconsistent effects, 
Goldbergs Passotf» and Justman (1966) found an overa31 positive effect of 
grouping On self-^esteem in a Xarge^£^cale experiments The resesrch on^ 
streaming in British primary schools^ on the other hand» consistently 
finds a differential effect on self-image that follows the pattern of 
effects on achievement* St^ents assigned to low ability gioupa suffer 
a deterioration o{ attitudes^ towafd themselves and schools^ ^ile those^ 
assigned to high ability groups suffer no such cons^qxtences* This pattern 
of effect on attitudes could then explain the effects on achie:vement» ^ 
while the overall positive ^ffect reported^by G6ldberg» Passow» and 
justman could not», ' " 

Several ^nechaitisms could account for the relation^ between grojitplng 
and 'attitudes* One mechanism Its the signal to individual students about 
their own competencies and .futures that is produced by the ability 
grouping* The impojrtance o^ this mechanism depends on the. visibility 
o£ the grouping and its salience„:^or ""educait^onal opportunities* A 
second mechanism is the'^cial ertvlrbnments created by grouping* If 
it is assumed that attitudes and ability are correlated^ peer groujps 
within clas^?ooms irfay reinforce this correlation and produce an effect 
of grouping* In particular* peer groups may reinforce the effect of 
tJie signal f TOiri, the grouping its*elf* The importance of this second 
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mechanism depends on the scope of the gtouping that determines how important 
within classroom social influences ^11 be* These two mechanisms will 
predict thetsame pattern of effects of grouping on "attitudes* 

A third possible mechanism vould' lead to a different prediction* 
This mechanism predicts effects of groupj^ on attitudes because of 
within group differentiation* ^Thp argument .Is that attitudes are dependent 
on achievement relative to the achievement of others In tiie same group* 
and that grouping will create a *'frog pond" effect* This produces more 
students of low ability with high self-esteem in grouped systems* The 
overall effect could then well be a positive mean difference in attitudes 
among grouped and nongrouped^ systems* This mechanism again as^u^es high 
scope, hut in contrast' to the first mechanism, the si^lling effect of 
grouping M>uld be weak* 

The British results are consistent with the first twb mechanisms, 

* I * 

the U,S* results with a third* Groupings in British( schools are of high 

scope and salience f^r educational opportunities because of the ll"*^ exm* 

*- ' 

The results of Goldberg, PassoW, and Justman were obtained from an * 

• - r 

experiment where the ImpMcations of grouping for future career^ would 
appear to have been unclear to students* Hence the signalling effect ^ 
wa3_ weak* , ^ 

Characteristics of ^slgmoents to instructlonll^ groups may be 
hypothesized to ^have ot^r ^effects* It can be argued that elective 
assigdfnents should Increase feelings of control over the environment, 
a variable that has been found to correlate highly wlj^l^^ademic 
achievement* However,, electlvity is, as mentioned,*^ rarely complete, and 
even "^hen it appears to be so may be constrained by counselors concerned 



about matching the right'numb^r of students to the given si^es of groups* 
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Some atudent choice mfiy^ as ]nentlt»ned abqye^ result in better matches of 
curricula to student interests and abilities^ and therefore increase 
satisfaction and learning* Evidence oh such outcomes of groupings is 
lacking* 



. - ■ [ 

Conclualon 



The^main arguable hypothesis- concernitig the effect of ability grouping 
on learning and other outcomes is that such grouping increases the varianc 
of outcomes over what it would have been had there been random assign*^ 
ment tq, groups* lliis hypothesis may lack f irm^support, hut methodological 
problems»to be discussed lateT^-may be held responsible for some of the 
inconclusivepess of research* 

It is Important to keep in mind that the effects of organizational 
differentiation looked for here are pure effects of ability grouping , 
with a given curriculum* Even if such effects are absent, the organiza- 
tional differentiation of students has a profound effect oh learning 
by defining a structure of educational systems where students are 



allo,cated to different career trajectories^ exposing them]^ different 
curricula and other determinants of tireir opportunities for learning* 
The^^ Intended effects on learning and other outcomes are usually not 
referred to as effects of the organizatiohal differentiation of students* 
The underlying assumption seems to be that the only grouping choice op 
to schools is whether to group according to ability or not* This is ^ 
^idei!tly not true and the isolated focus on ability grouping therefore 
may mislead* The orgenizational differentiation of students* governs 
how mAlch and what students are taught* Unless students do not, learn 
anything or unless there is completely individualized instruction, 
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the organizational differentiation of students creates most of. the 
learning differences produced In the edutatlonal process. 

The liiiportance of career trajectories for learning outcomes means ^ p ^ 
that an Increased variance effect of ability grouping h^s more Important 
implications than the significance levels Indicate, ' The importance of 
the effect should be evaluated in the context of the career trajectories 

J 

defined by the organizational differentiation. Differential learning * 
..produced by early assignments will be lii9>ortant^for later assignments* 
which will* usually i^esulf In exposure* to different curricula. The (perhaps) 
Initially modest differential, ads^^tage conferred by early assfgments 
will therefore be magnified a^ students move through the educational 
system. ^ ^ v \ ■ 

5. ORGAY?ATIQNAL DIFFERENTIATION BQUALITy OF OPPORTUNliy 

The <flrganl2atlonal dlfferentlafeloh of students defines an opportunity 

structure ^that^ -as shown above > can be represented by the aggregate flows 

^- . -. - ' ' 

of students In .an educational system. ' The careers of individual, students 
in the career trajectories defined by the organizational differentiation 
depend ^n characteristics of those studen^lt These Characteristics 
j^luence t!^ asMgnments ^ to Instructional groups because tney Influence 
student choices and/or determine a 8tudent*s position on an assignment 
criterion* Students, enter schools with unequal values on. the variables 
relevant for their ability to utilize the opportunities defined by 
organizational differentiation. The concept of equality of op^prtunl^iy 
refers to how all^ or 86me» of^the diaxacterl^tlcs of students present 
befor^ entering schools Influence- filial outcomes* 
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Qanc^ptB of Equality of Opportunity 



There are at least two different interpretetlonB of t^e concept of. 

' * . , ^ ' 

equality of educational opportunity* The first would be a translation 

of the general cultural notion of equality '7>f opp'ortunity intS)-an ' 

* • "* 

educational context* This notion is that everyone has equal chances ^ ^ 

at the outset and can make independent Individual choices that inay 

reBult^ln unequal outcomeB* In tne educational context this means^ that . 

differences Ip individual transl^^n proba^llitieB do not depend on 

preexisting differences » including differences in ability » and^that all 

differences produced by' a system of education depend on Individual choice^ 

* ^ ' ^ " / » ' 

in completely elective asBlgnments* . . * 

This concept of equality of oppprtunity ie/^nbt very feasible 

in the educational context^ though 'it is^cleai; th^t ^h$ American system of 
education Is an attempt 'to implemerit l4:*/JFor th^ conceg^t to he^ 
realized » student choice should not^bf^^ptetitced by garentB^ since , 
preexisting difference^ would then^^B^ r^eVantj i^eexlstlng differences 
In ability should not be relevant for^earitlngv''^ F^rther» the very 
nature of assigning a given, number *of students^ to. a,j{xven nuniber^ slots 
In instruc'tional groups Implies^^as argued ^1x)^»' thl& student choices 
become interdependent* Hence no ^ne^can be in' (^cmp|e$e cojitrol of 
his/her ovn'destiny In a bureaucratic educatiotia|.^steiat The outcome 
of choices depends on the choices of others^ , *v ' ' 

The second concept of equality of educational ^portunlty lean be. 
referred. to as the meritocratic concept* ^t*i3 the toncept usually 
implied In research on equality of educational opportunity an^. states 
that equality of opportunity prevails only whep isibiltty differences make 
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• a difference in educational outcome^. This concept is only consistent 

* 

wi^ the equal chance concept if all ability differences are produced 

by the educational aystem^ \9hich is usuiilly not assumed* Rather 

preexisting differences in ability are allowed » but these differences 

are the only oi^es allowed for* All other differences In educational 

^» * 
careers caused by sex» race» or social origin reduce equality or 

^ * ^ ' ■ ' * <c ■ # 

opportunity^ The^fterltQcratic concept of equality of opportunity allows 
for nonelective essignmehts^ pexmltted as long, as outcomes only ^pend 
on ability. ^. ■ ' 

Orl^lp and preexisting differences In ability atre correlated for 
genetic and environmental reasons* This means that meritocratic-equality 
of opportunity can never remove the association betWejgn social -origins - 
and educational outcomes unless preexisting ability differences are 
com^ensated^for^and that would not be iiieritoci?3tic-*br equality' of 
outcomes are identical for all* ^Ihe latter points to/an empirically 
important mechanism for change in the association between origins and 

educational outcomes; Changes in the distribution of education can in - 

* * ^ 

fact account for most of the recent, changes, toward increased equality 
of opportunity (Boudon^ ,1974) ♦ 

Meritocratic equality .of opportunity is in general beliBved to be 

>a feasible conceptjthat i^|^chools should be able to reduce the depe^^^ncy 
of outcomes on origlns^and other ascriptive characteristics. The ' - 
** * 
^ *^ 

organizational differentiation of students Is often argued to be an 
Important Instrument £et^is purpose* ' - ' , 
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The Effect of Organizational Differentiation on Equality of Opportunity 

Organizational differentiation can affect equality of opportunity in 
two ways; (1) by cresting a^^ore even distribution of aducatiQn, and (25 
by establishing assignments and grouping systems that reduce the dependency 
of outcomes on origins for given ability. 

The first use <Jf the organizatfiotial difrerenti^ion to create more 

equality of opportunity has been an Important argument for introducing 
* < * 

c^prehensive secondary schoo}.ing as an alternative to the European 
system of tripartite secondary education* The desired-greater' equality 
o£ opportunity, in, comprehensive systeins ia obtai-ned foremost simply by 

^ . V 

creating a mSre inclusive system at this level of education. The use 
of assignment criteria associated with comprehensive education has-been 
argued to be Important too« Comprehensive systems mean later assignments 
and usually also \lective assignments. Both have been argued' to ^e 
Important for the association ^etween origins and educational. outcomes* 
That later assignments to vertically differentiated groups reduce 
,the relat^n between origin^ and outcomes can be seen easily. A vertical 
differentiation usually means different opportunities for learning. 
Assume students in each.t^e period learn a fractioiy^^t^Ttbe materials 
tWejr are exposed to whete this fraction Is determined' by^their ability. 
Students of equals ability will then learn les^ when exposed to fewer ^ 
opportunities for learning than when exposed to more dppoirtunitifs* 
The'more J:lme spent in instructional groups j^ith unequal opportunities 

for learning, the larger the difference. Aa long as abllit^^ Is correlate^ 

■' V . * ' 

with origins this will increase the correlation between origins and 

academic achievement and ptesumabl^ other outcomes also. In addjl^qn,^ 



the mechanism will Increase the association between ability and outcomek. 
so Increased meritocratic equality of opportunity Is not guaranteed 
by late assignments t6 groups of different* educational rank* However* If* ^ 
there are Independent effects of origin on assignments^ the meclianiBm^ 
should result in greater inequality of opportunity with eaHy ^assignments^ 
Other things equal Other ^thlhgs are« however* not equal If lat^ assignments 
are elective^ since elective assignments do not ne'qessarlly reduce' the > 
dependence of educational outcomes on origins* as I argue below« 

The research on the impact of the assignment procedure of equality 
of TJpportunlty has uaually accepted the meritocratic jconception and 
focussed on the possible Independent effec*^ of orl^jp on asslgnmeVit. t ^ « 
controlling for a measure ability* The main result'^is"~that there is 
such an association and that tiie independent effect of „origit| is positivel'^" 
so that assignments Increase the association between origins and^ outcqmes 
over and above what can be accounted for by the association between ability 
and origins^ Numerous studies from British prlknary schools report an 
independent effect of origins o,n nonelectlve a/si^gnmeilts (Baker X'Unn»,1970; " 
Douglas^ 1964; Jackdon^ 1964; and others)^ Zti the U«S«« a number of 
• researchers (Ale^nder and lIcDllX^ l?,76f Hauser^ Sewell^ and Alwin^ 1976; 
Fdsen^um^ 1976]; Schafer^nd-Ol^Ka^ 1971) have found trie effect in 
colSmS^lon.with. semi^elective assignments in high school* The iftagnitude 
of the effect dependa on the methodology — Bpsenbaum presents a much* 
more striking effect from his case study- than do^those using' surveys. 
There a)c^also ^ceptlons; Heyns (1974) reports ^ social class bias 

in assignment: to college tracks uqinfe survey data» regression ^nd quite 

' "* * y 

^ simlijat models. *The likely reason for -the discrepancy is th4t*heT 
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antecedent measure of .sbility .m^ight ss^vell be seen as sn outcome yariablet 
It is verbal achleveii^ent measured after the a^sigtunent* 4 

^The actual assignment criteria usdd stiduld influence the extent of 
the origin bias* flS^is well established that the more de^e^dent a measure 
;of ability ia on not^ognltive traits, the i&ore highly it will correlate ; 
with family background (Wilco^, 1961; Husen, 1967)* Teachers may be ' 
justified in using a measure of learning capacity that is reasonably 
reflective of student efforts and aspirations* The consequence may be 
a high independent effect of origin* ^ ^ , ^ ^ 



It is sometimes Implied that the wa^ to- get rid of an origin biss\ 

In assignments would be to introduce purely elective assignments* Whil^ 

this may- be ttu^ dbstraptly, it is" not likely that elective assignments 

wuld actual,ly incresse meritocratic equality of opportunity, unless thfe 

association between aspirations and origins controlling for^'sbility is 

smaller than the sssociatiop betveen an assignment c^^erlon and origin 

controlling for ability: ■ Not likely to be the c^^e^f the /con^arlson is *^ 

made to sssignment criteria tt^at are measures of^^ptitudee or intelligence. 

Vertical ^differentiation is salient for everyone, but most salient for ^ 

* . ■ " ^ y 

persons from fsvorable social t>rigins, since their ability to fft lea^t-^ 



obtdin the same position 'in society ae their parents is crucially dependent 
oil their educaitonal attainment* Consisten*i with tiiis, Husen reports (19^7) 
that controlling for ability and academic achievement, students froQ J^ess 
favorable, origins are less likely to seek admission to high ability Streams 
jCiian are stud^ts from more favorsble bsckgrounds^ ' . 



Konelectlve fissigjjment to Vbility groups may in fact reduce the 
association between origin and aspirations for able students Jjjrer whtft 
it.woijjj^d be with iK) assignments* Such a pattern reported by Baker Lunn 



(1970)* ParentB ojf^lover claee Btudent& asBlgned to high ability Btreame 
have Bignificantly higher aBpirationB for their children than Bimilar 
parentB have^for their children of eqttal ability in nonBtreamed BchoolB* 
Npn^lectlve aBBignm^tltB can evidentl^r^act aB a ppBitive Bignal to parentB 
about their children^B coHtp&tenoieB—and poBBible futureB* , 

Origin bias in aBBignmentB Bhould increaBe the aBSociation between 
origins and outcomeB becauBe of differential opportunitieB for learning ' 
and becauBe of peer gr6up 'reinforcBment of oftgln related attitudeB and' 
beliefs* The latter iB the commonly uBed argument for racial and'^ocial 
claBB integration* Hovever» it ±s poBBible to ergue for BechanieiQB that 
would have the oppbsite effects* One Buch mechaniBm iB the frog pond 
effect. that might reduce the self**eBteem of lctfer**cldBB children vhen 
they are integrated wi^ BtudentB from more favorable Bocial*oxiginB* It 
- iB) however* unclear whether Belf-esteem is a crucial variable for other 
outcomeB* Another mechaniBm reflectB the competition for a fixed number * 
of pIaceB» Bay In a college track* Desp^^te posBible poBitive effectB 
on peer groupB when a Btud^t from unfavorable originB'iB expoBed to 
morb favojted BtudentB, it iB rank that countt and not abBoJnite level of 
adiiev^oent* The conceivable diBadvantage iB rej^forced if BtudentB 
react to^Buch competition- by establiBhing norms of minimizing effort, 

aB Bu^gested aboVe* 

^ I 

ConcluBlon 

The reBearch eddreBBitkg theo&ffect of orgahizatj^oral differentiation 
* of opportunity haB focuBseA mainly on whether or no't there Ib an independent 

, ' *- 

' effect of origin on ^BBlgmnentB tO-inBtructional groupB controlllhg for 
^ variables Buch hb ability arid paBt achievemerftss thaj^ reflect the merlto** 
<!ratic nature of asBigtuqe^^B*" MoBt reBearch reportB that there Ib an 



ind^ependent effect of origins on the majority of aBBignmentB to inBtructlonal 
groupB o£ unequal educational ranks* Hence the aBBignment jDr^cedur^ 
aBBOciftted with a ByBtem.of organizational differentiation inay*increaBe 
the amount of inequality of opportunity created' in an educational ByBtem* 

As with the Effects of ability grouping on learning^ It ifit important to 

keep in mind that what I3 being studied a^e specific assignments to groups^ 

* - ■ 

not the overall impact of the organizational differentiation on equality^ of 
opportunity^ The career trajectories defined ^y & system of brganizatlonal 
differentiation lead to unequal educa^tlonal .attainments * The degree of 
inequality of attainmeiyt will determine the .degree of inequality of 
opportunity a^ long as individual flows of students ^re correlated with 
origins* This maaqs that the organizational differentiation of students 
has a profound importance for inequality >f opportunity ^veti if there are 
no independent effects of origipS"*that isi^ if all effects of origins are 
mediated by iri&rltocratlc Variables* Consequently^ the ^restructuring 
of career trajec£ories in educational systems may-have a. much moire 
profound impiict on equality of opportunity than elimination of origin 
bias in assigmnentfl. This cslls for research on these trajectories through 
! M:{}e iBnal^ls of flows of students In an ideational system* 

•■ * , - ■ ^ I 

6\ METOODOLpGICAL IMPLICATIONS ' - 

Research on the organizational, differentiation o£ students has 
tfS^d'one of three designs; ^1) experimental or quasi-ejKperimental design; 
(2) surveys; (3)'' intensive case studies* The experimental design is foun^ 
in numerous American studies of ability groujiinR; a psrticularty noteworthy 
example Is' the large ^ale experiment in York State conducted by , 
Goldbergs Passow^ and Justman (1966)* Most studies using the exf^erlmental 



.design are> however, sroall*scal^» Surveys u^lng testing and/or questioi^lr 

and/or s<;hooi records have beenVeli^3 on In investigations of streaming^ 

in British pirlmary schools (e.g.^ iBakei^ lunn, 1970; Douglas, 1964); In 

^ " ' ' - ' " / ' 

st^idles of tracking (e.g., Alexander and McDill, 1976; Heyns-> 197^; Jenc^ 

and Brown, 1975; S<^afer and Olexa, 1971); and in some fnve&tlgatlons of 

ability grouping (Borg, 1964). Intensive tase studies are less'frequent,^ 

but Hollingdhead's pioneering study (1949) le Qne. Baker Lunn and Jackecyi 
* ^ * ■' ' i> 

(1964) cojnblne surve^B'-'i^th Intensive case studl^, and Rosen X1976) 

^ti!dies tracking in a single high school. 

^Kp&riments are dometlmea presented as the ultimate, conveyors of 

truth. Hovev^, the truth about , ability grouping Is evidently difficult 

to convey using an experimental design* Numerous variable^ and 

mec hsnlstns operate vhen children are grouped according toWlllty, 

t&is paper has tried to indicate* If the niechanlsms and variables ^ 

,' JL ' ' ■ • - V ' 

that would produce outojomes vere vellBpeclfled^ experiinents vould be a 



useful jleslgti* But vhen grouped and ungrouped systems are contrasted, 
^mechanisms are not well specified; rather, ^cp^iments become black 
boxes, where any^nutnber "^bf things could produce observed*. eff^ects^ Eyp^ri** 
ments focus on change and this is a valuable. In fact usually necessarv, 

■ ' * ' ' * ■ \L* 

concern. when analyzing school /processes. But the field experiments uKat * 

^ " " . ; 

have been carried out on ability;, grouping are usually short term, and 

^ . . '/ ' 

long term impacted are missed. . ' 

The surv€^ design,,mak&s it possible to focus ?on a larger number of 
variables and, may permit 4lie analysis of the possible complex mechanisms 
that could be involved in prganizational^differentiatioo of^student^ Much 
survey research is cross^^ectional, so inferences on changes produced by 
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, organizatjtonai differentiation muat be made comparing different respondents 
initklng assttmptlons abcu^the temporal order of variables. Noteworthy 
exceptions are the longitudinal studles^on streaming from Britain (Baker 
Lunn» 1970; Douglas > 1964), Jencks and Brown (1975). and Alex^nder^ Cook^ 
andrHcDlll (1^77) are. also using longitudinal data liv their analysis of 
high school effects > though^ Jencks and Brcfwn do not fotus much attent^ton^ 
on the impact of groupings* * * . ' , 

^ Early survey researcti has primarily used cross-classlf icJatlon and 
percentaglng. This may not be an efficient use of Information^ .though . 
It can be Informative* Recent research has adopted .regression techniques^ 
often, In combination with structur£il equation models* Much of the dis- 
cussion that follows Is directed at this methodology* — 

\ . ~ ■ ^ ■ . ' • ' ■ - - . 

Because of the continuing popularity of the survey design — In contrast 
to the evidently^ declining popularity of , the experimental %eslgn-i*nfost 
attention Is focussed c^the methodological irrobl^^ thris design posts ' in 
the analysis of the organizational differentiation of stud^nts^ Particular 
- attejitlon Is focussed on the use of* structural equation model? wljth 6si^^ 
obtained from surveys. . ' ^ 

Tti^ Intensive case study (e.:g*> Jackson^ 1964; Rosenba'um^ 1976) ha« , 
merit* It enables informative In-d^th study of th€t various processes^^hat 
go on ^In. schools » :and It caa'provlde a rich descrlp^tion, of mechanisms 
not^though of or mrt revealed because of complexity in 'surveys. The., 
^ obgJj);jis •drawback is generallzabillty/ and^ this J.s' particularity * serious 
^ InVrelatton to grouping practlceSt Since gdffuping is a matching process 
^ * ' where a given number of studetita will, be allocated to pr-ed^tefmlned 

number of plac6s> different matchings will occur in schools that differ:. 



in student body composition and gfoupit^ syatemsj- H^ce jmch may be made 
of a' local phenomenon that will not appear in other locales.*^ * 

The conceptualization of the organizational dj.fferentiation of 
students presented^ in this paper has a*numher of methodological implications. 



1 discuss some of these here» focussing on so^e particularly salient 
features ; 



The Effect of Organi^^orml Dif fferentiation is Over Time ' ^ ' 

The structure of opportunities created by the organi^tional differen- 
^tiatlon of students is a structure in the time domain. The outcome of 
groupings on. learning and attitudes are changes in achievements and 
attitudes over t^me. Mo^t studies nevertheless focus on>the level of 
achievement at a point in time vtfen analyzing learning outcomeS| find on 
the proportion in given instructional groups ai^ not ofi flows when analyzing 
the causes and consequences of assignments to groups. This will» in ^ 
general^ not produce th^ same inferences as when change is analysed directly. 
Zhiv formal argument is developed here for analysis of learning. It applies 
equally well t;o the'^aly&Ls of flows. . ' ^ ' ■ j 

Learning. , It was mentioned above that learning can be conceived of as 

^suiting from the interaction of the ability and effort of*8Jtudents on th^ 

^ * * <. , * f ■ ' 

one hatd^^and the opportunities for learning presented to students on the 



other hand. A sljnple model for leaming^^relying on this notion^ can be^ 



ops t 



. used- to illustrate the different implications o^studying change rather 

• ■ ^ \ 

' than the* observed level, of achievement, ^et y(t) denote the level of 
achievement at, a. point in tlm^; s the ability and effort of a student^ 
i.e.^ hi^/her- intellectual resources^ and -the amount of material from a 
given curriculum ^'a^'grwp stiliients have been exposed to by titue t. 

' Assutije tH^H:.ls^ will determine what fraction of the cew material a. student 



will letfrn in a small interval of time. This finplies 
dy,(t) 



i^^^ - a^. , , - » (1) 



, dy(t) 

Let the total amount of material presented In a period be v*, and 
assume tl;iat'dv(t) declines as a constat fraction of.(y^ * ^(^))$ i«e« 
in the beginning most material presented in ^the classrodm^is new, but 
as time goes by, less and less material will be new material* Then 
it can be sho^t^(S^rensen and Hallinan, 1977) that (l) can be written as 

where b = * — is k measure of the opportunities for learning a student 

is expOJ^ed to« The solution to (2) is 

bt -fu bt 



Viity = y^(0)e + ^(e^^ - 1). J^~^ • ' (3) 

The ability and effort of students can be written as a linear function 
of characteristics of students, i*e,, s^ = c^^^ + where x^j is 

the value on variable j for student i, The^'x^ variable^ would be measures 
of a student* s background, ability, and attitudes « Inserting this expression 
into (3) will produce a linear laggeS equation that may be estimated and 

' . ' ... t r k 

from which the parameters b and,c. that govern the proceSss can W retrieved. 
As t -»';<»^/^uation ('3) (with the atJfccifiEatton of s^) reduces to ^ 

/ ' yCe) - -r^r ; . . w 

This eqjiilibritim solution will only obtain if b. < 0, but this is 
reqsiired by the definition of'b as opportunities for learning* Equation 
is. identical to the lin^lar algebraic equation estimated ^ much recent ' * 
research on schooling processes of the fona*y = d^j +^ E ^jX^ with 
dj ^ ^^^^ derivation has a number of implications. 
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1« Variables that affect opportrunitle^ for learning affect b, and 

thej^r influence^is not captured by the j^e^flcientG to the variables 

tfiat measure abili^^^^<t4|fort« .Ihlj/memiB ^at attempts to ineasure effects 

of grouping believed to be brought about by the creation of different 

opportunities for learning cannot, be ascertained by introducing grouping 

BB an independ^t variable alongside measures of student characteristic^ 

relevant for their ability and effort* Rather, estiDiates of b ftx^each 

* 

group shoiild be obtained* - > 

/ 

2« The effect of opportunities for learning and of^the Btudent*s ^^ 

intellectual resources can.^only be separated by studying-chaff^e. The ^ 

cross-rsectional analysis will confouijd b snd the c^ parsmeters/ ' ^ ^ 

3« Equation (4) only holds when, the process has^Teached an eqjollibriijm* 

m ^ 

That equilbrlum is obtained is not a reasonable assumption to make about ^ 
learning processes in 8cHbols« ^Failure df the asaumption' means that 
estimated coefficients to independent variables In equation (^) will 

* - -- . 

t J * - 

be functions of *tlme* ' ' .V 

Slncje achievement differences are rfuch an Important concern and since 



groupings should affect opportunities for learning , change studies are 



needed* Such studies indeed been do^^e (e*g*, Jen^fcs and Brovn* 197S)« 

Butr it is also necessary ^jQ^^^.,c'hange to find •the quantities that ^ 

.govern change, and not merely apply the^cross-sectional apparatus on 

' - * 

change data« ' , . i 

Flovfl '^ The same ^argument can be, applied to anal^'^ls of flows, fliich should 
be but are nQt» an important concem^ln .analysis of the opportunity structure 
created ^y the organizational differ«tlation of studenta. When groupings 
particularly tracking, is stiidiei 4t is common to use a dichotomous 
variable (college versus noncollege track^ This vaislable corre^>onds 

. . ■■ . -61. , ■ 
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to the y(t) variable above; the quantities that govern change in this 
valuable are transition probabilities. Just as dy(t5/dt Is the proper 
bo;icem In models 6£ learning, the transition -probabilities » not the 
proportions In groups that *they determine, are the quaiiMTtes that should 
be focused on In model'lng and^estimafilon of flows« 

Grouping MSay Result In Different Educational Environments* 

^ It has b^n recognized that» since schools may present different 
educational ehvlronnients, it is proper to analyze schooling processes using 
an analysis of covarlance design* ThlB is dooie by subtracting individual 
values of variables from school means after first testing for betveen school 
Interactions* The technique (pioneered by Hauser) is 'employed by 
most recent studies that Include attention to ^puplng variables 
' (Alexand'er^mdSffiBlll, 1976; Hauser'^ Reweil» and Alwin» 1976; Keyns» 197^; 
Jencks and Brown, 1975) « In only one Instattee has s study (Jencks and 
Brown) copsldered the possibility that grouping might also represent 
different educational environments^ and that within group (track) analysis^ 
ought to be performed; but an ^analysls/ls not carried out* ^ It is argued 

X 

that the effect of grouping relative to the effect of other variables is 
mo'dest* This is not a strong arguement against such sn&ysls* The possible 
role of grouping In creating differential opportunities for learning cannot 
be assessed In their analysis*. Farther, their. measure of the relative 
effect of a.dichotomous variable is difficult to Interpret, as Z 
' argue beloy,., . 

Whether grouping creates differential^ environments for learning should 
be Qssesspd by estimating models such as equation (3)> i^lth the decomposition 
of s^ for each group* jjencks and Brovm (1975)^ and Alexander^ Cook, and 
McBlll (1977) in fact usev a lagged equation, but on the podled data and 
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vlth^t an interpretation «£ parameters in tetds of^^e mechanisms that 

■ 1 - ■ ^ 

produce o^utcom^s* They use grouping an independent variable alongside 
measures of acjifevements and other student characteristics* This means» 
in the framework proposed here^ that grouping is considered a vatiable 
measuring an intellectual resource of students* This seems an inadeqj^te 
conceptualization^ since whatever the grouping has dpne to students with 
respect to learning la already captured by other variablee^in the moclels 
used by these researchers* 

^ WhetKer groupings create different educational environments is an . 
empirical questloir* The e^ctent to which such environments are^created 
can be analyzed ^sing covariance techniques with lagged equations^ but 
not be introducing grouping as a single dichotonibus variable in a model ^ 
applied to djata pooled over a whole school* The various mechanisms proposed 
in section 4 cpuld then be .tested by relating the existence' of different 

Si 

learning environments to the scope of groupings and the assignment 
criterion used* 

Grouping is a Cateaorical Variable 

All research using r^g^ssion methods on the consequences and causes' 
of individual aesignmentp to tracks has used a dichotomous variable to 
represent grouping in tracks* This variable is theni entered alongside 
cpntinuous variables as an independent/variable in analyses of. the 
consequences. of grouping^ and is used , as an endogenous variable in analyses 
of the assignments to tracks and the role of tracking as intervening 

variable in educational attainment processes* The categorical nature of ^ 

' ' . ! " ' ■ . ^ 

the variable of interest creates a number of problems in this methbdology* 



60 



Whei) used as a dependent variable In a .linear .mpdel, it ds well Hnovn 
that a dichotonous variable is at best Inefficient and likely also results 
in a mlsBpecified models Thl's follows from the ftict tiiat the variable' 
represents a probability^ ^atiic)^ is constrained to vary hetween zero and 
oi&e, and have a. variance that depends on the tae^:, p(I*pK Standard 
methods^ In the form of probit and logit ino()els/ are available t:o overcome 

r 

^ese problems; l^it they have never be6n en^loyed In research on grouping.' 

■ • 1 ' 

The Inefficiency of the linear probability mode ifioedns that the 

absence of a-sig^ficant effect on the assignment to groups stiould be' , ' 

interpreted with caution. The inefficiency andf*^the llKely mis- 

2 ' • 

specification me^ns that comparisons of-R 's in llnear'p;rDbability* 

2 * 
models to R *s, for other 4^pendent variables £a:e ^irly me^anlngless* 

Further* when using simiilataneous equation sy&tem^ (e#g#^' path models)^ 

with an interest in specifying the direct and indirect effect of variables^ 

the use of college track as a mediating variahle iet lUce^y to result in 

an underevaluation ^of its Importance, since hot*jmich variance can be 

accountjed for in a dichotomdus variable* , 

The use of college track as a- dichotomous indepe|i4ent variable 

mlgihjt be without problems in this coi^text^ except f or^ flfe- tiearly universal' 

use of standardized measures, of effect* ' A standardi>zed effect is ati effect 

measured relative to th^ variance in the independent variable focussed 

upon* The standardized effect of coll^^^btfek oif something els6 will 

therefore have a 'minimum when half fe^e^^dents go to college track and 

a maximum when nearly eyeryone or n^rly- no one goes, otier things 

equal* This does, not seem to malfee i^fej^eSies on the Importance of ^ 

college track- based 6n the standardi*zed coefficient very, ^eanin^ful* 
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Grouping Results In Interdependent Outcoffies - 

It has been pointed out repeatedly in this p^per tha^ one of the most 

salient features of organi2;ational differentiation is that it results in 

* * , • 

matachin^ processes vhere students vill get access to groups pnly vhen 
there is room* As a result, the .probability .that a student will be 
, assigned to an instinictional group will degend not^ a^^^^^JR^f^^s/her own 
characterls'tics but on the distribution ^^relevant characteristics in 
the s^tudent body being, as^ign^d* This results in interdependent, outcomes;* * 
it can be added that leamli\g in groups should always result in some 
^terdep^ndence^ since everyone, in. an instructional group is exposed to the 

same teacher. ^ . ' ' ' - N 

^ — 

The interdependence ^of outcomes, has (1) statistical^ ^2) ilK)delin|g:« and 
(3) measurement implications* The statistical implications ^,are that 
observations on Individual students in grouped systems, will not be statis-* 
tically independent* Errors vill be correlated acr:oss student^^nd \ 
standard error^ will in general be underestimated* Thls^ affects all 
school research* St^iidard methods do not seem to be available to overcome 
the problem* Their develoiwnent should be of interest tp those researching 
groupings in schools* , ' 

The modeling Implications are^ serious* ,The flowmatrices and the 
interpretation of them suggj&ted^ in this paper as al>sorbing Markov Chains 
may be. appropriate as descriptive devices and as a framework for conceptualizing 
opportunity structures* However^ the inter dependency of outcomes and indi^ 

in' * 

vidual^ flows me^ that the Markq^ model is jtrobably not a realistic model , 
for pre diet ion.^eyen if individual variations in transi^tion probabilities 



lyjtion^^ev 
unteV for* 



are accountea for* The problem is not peculi^ to t^is application^ it 
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occurs In the snslysis of all inability stid matching proceases. One 
solurien to the problem 'in the snslyo^s of mobility is to focus on 
the. flo^^B^'of'^cancies rsther than of persons (White, 1970)* This 

could/t/e i^plenkented In the snslysls of educstional ^lovs ^ * ' 

C^on what Stone (1975) cslls sdmission probsbilities • ' ^"^ * 

islon probabilities trsck flows. bsckwsrd in a system from given 
•end^polnts« The problem is thst th£ concept of vscancies is somewhst 

^nebulous in educstionsl systems, j^lnce grouf)ing boundaries msy be 

J. 

more flexible thsn job positions in orgsnizstions with s predetermined 

job structure, * ' 

' \ ^ ' 

'^e measurement in^lii^tions have to do with .the fsct that rsnkings, 

not sbsolute vslue? of relevsnt vdrisbles, determine mstchlngs to instruc- 

tional grinips«J *A student^s chance^for getting access depends on the 

number of groups, their size, snd the composition of the student body, 

^ ss^these Quantities determine the rsnk order of^ students for ssslgnments« 

this Is not .well reflected in the researdh. on organlzstionsl differentfstlon 

lere the Independent variables employed sre usually used with identical 
J ■ 

^trics across schools « - * ' 



f7, qpNdLUSJdH ^ ^ ^ 

. '^is paper has- ^putlli^ed a number of mechanisms by which the 
otganlzational differentiation of students msy affect, student outcomes* 
dr^snisational differentiation creates csreer trajectories in sn educational 
system^ and" thuft structure^ educstional opportunities. It may creste 

different learning and soclsl environments relevsnt for scademic schievement 

^ . ■ ' ' ' 

snd sociali2stion« ^It presents s set of sigtmls sbout the competencies « 

\ * • " - * 

jBiad likely futures of students relevant for the decisionmaking o^^teacSers, 

*. ■' ■ _ 

■fiisnents , and the students themtfelve^, ^^^^ > 



If one single conclusion can be drawn from this paper, it is that 
establishing the relevarwie of orgdiUlzational diff^^reQ^a^on is a mattej^ 
of identifying the mechanisms that could account for observable outcjomes. 
The sliiiple question of whether grouping makes a difference is not a very 
useful research question. It leads to black box research that is nqt 
suitable here since several ctechanisms are likely to be operating 
simultaneously in any given grouping system. Research should instead 
focus on these ctechanisi&s directly> and, identify the relevant 
^Ijoensions of groupings* - 

: The recent research on organizational differentiation of students 
using structural equation models (Alexander and McBill, 1976; Alexapder, 
Oook^ and McBill^ 1977; Beyns^. lSi74) is a considerable advance over 
earlier research because it specifies causal toodels that mirror the 
complex' interrelationship among a large number of variables* However^' 
.this ^advance only gets the fiopic part of the vajr out of the black box« 
The org&alzational differentiation of students is not just another 
variable to be added to measures of ability^ family .background, race^ 
and sex« The grbupings o£ students result i^ complex processes that ^ 
are not alvays captured by fbcussli^g,on the relative effect of track 
membership^ as .the methodological section 'has tried to show* 
^^--"^yhe main propSsal of the pi?esent paper is to recognize in future 
^research that the organizational diffet^tiation of students defines^ 
a structure of flows in an Wucational system. Most exist^g ^research ' 
has focussed'^on the causes and consequendes of jingle assignments to» 
for erinple^ college tracks or ability 'group3> neglecting that such 
assignments are paftt of sequences of assignments' that produce educational 
attainments. Small^ftitial effects are therefore cumulated and translated 
into unequal educational outcomes.^ Hie procfeses that govern tiie flows 
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in educational systeme is a far broader researcfi topic that the isolated 
concerns for the existence of an origin bias in assignments^ of a lesmlng 
effect oJE ability groupings. * , * 



4^ 
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It should be noted, that vilthin 'classroom groupings may' have major 

eignificance for educational .ppportunities because xhey occur early in 

the educational process* Within classroom ability grouping is the major 

form for nbnrandom' grouping in primary grades in t^e^U#Sv„ ■ 

- 2 ^- ' 

Alternatively^ one may justify the use of grades ae units by assuming 

random assignment to classroom^ within 'grades. 

3 . . * 

This and other concepts used to characterize systeirts of organizational 

differentiation are alSo discussed In Sffrensen (I960)* 

The resulting equation can be written as y(t) ^" c + b yCO) + E ^a^a^ 

* o , J J J 

, J 

and estimated using l€adt equares techniques. The b and c. parameters 
may be obtained^ solving the equations b « | 5 and c^ » Cj/b(e^^ - 1)> 
from estimates of.b and the c.'s. V V ' 



REFERENCES 



i 



Alexander^ K; L,, Cook; M,, aqd McDill, E. L, 1977, Curriculum tracking* - 
and educational at ratification: Some further evlifence / (Report No# 

2>7)# Baltimore, Md#: Jofin 1}op.klns University, , Center for Social ' 

^ ' % — f , ' 
Org;anlzatlons/6f Schools, ^ ^.^^ "^^ ' 

Alexander, K* and McDlll, E* L* 1976* Selection and allocation within 

i 

Schools:, Some catises and consequences of currlcultim placj^ment* j 

American Sociological Revifeg^ 41 , 969-980*. ^ 
Baker Luim, J* C* 1970. Streaming In the primary school, London; 

National Foundation for Educational Jtejs^^^ch In England and Itoles* 
Banks, 0# 1955# Farlty arid "^prestige In English secondary, education * 

Xjo^^nt ' Routledge and Kegan Paul* 
Blandford, J« S* 1958* Standiardlzed testd in junior schools with special 

reference to the ejffects^ of^streaming on. the, constancy of results*<^ 
" British Journal ojg Edttcatlonal Psychology, 28^ 1?0-173* 
Borg, H* R* 1964* An evaluation of ability grouping* (Cooperative 

Research Project Nq.. 577). Logan: Utah State Onlversityw 
'Boudon, R* 197A. Educatlon»''bpportonlty and social inequality . New 

T^Drk:* Wiley*- 

Clcotirel, A. and Kitsusej^ J. I*^ 1963* The educational decision 

makers . Indianapolis^ Bobbs**Herrlll* 

Creain,*'L* A. '1951. Thg Aiaerican coimoon school* Netj York: ^Knopf; 

* 

Dan^ela, J* gJ 1961* fThe effecta of streaming in the primary -school..^ 
BrltlslPJottmal of Edifeatlonal Paychology. 31 . 67-78, 119-127. 

Dent, H* C* 1949* ^S^conda^ education for all * London? Routledge ' 
and tCegan Paul* . - ^ 



y ■ . - " . . . . 

Douglas^ J# ff# B# ■'3:964# The' home and the school * London: McGibbon * J 

and Kee# ^ . ' ^ ^ ^ 

,Goldberg^ M» U» Passow^ A*^ jand Justioan\ J» .1966* Tl^e effects of 

alililty Rrouplns* New York^ Teachers College^ Oolmbia University* 
Hauser^ R# M^^^^^ewell^ S# ff#^ and Alwln^- 1^ F# 1976# High school effects 
on achievement^ In W* H* SewellV R* M* ^auser^ and D* L* 'Featherman 
^tds.)^ Schooling and achievement in American society ^ New.Torkt 
Academic Press* T ^ - 

^Eeyns^ B* 1974. Social selection and M^,tificatio& within sQhools* . ^ 



Hol 



American Journal of SocioIogg^/7*^^ ^S^^^gSl^^:^' ' ^ - > 
yg^gshead/A, B» 1949. ' Elmtownjs J^^t^ l^ Yorkr Wiley* 
Hus£n» T* 1^67* The effects of school- sJtruttuire dn the utilization of ,r 
talent* In. Social ob.lect^ves- in^tmation^ ixfeftning * Piarist OECD* 
Jackson^ B* 1964* Str-eagtlng * tLon^on: Routledge'^and Kegan Paul* 
Jencks^ C* 5*» and Brown^ M* D**.19.75t ^^feffekts of high schools on their 

students. Harvard Zducatioiie^^^i^^'^^ ^.3^'i2U^ ^ 
Keyfitz^ 'N* 1968* , Introducti6a tOjEBfe^^tli^a&ticg of population . 



Beading^ Mass*: Addi son-Wesley. * * ' * - ' - 



asley. / 
pf pupils* In ff* kf 



^OttOy H* .1950. Classification pf pupils* In ff* Monroe (Ed*)» Encyclopedia 

of educational research * *New York! Macmlllan* * ;^ \ 

Rosenbaum^ J* E* ^ 1976. MalJ^tlg Ine^ualityt The hidden curriculum of 

hlgh;school tracking * * New York; Wiley* ' 
Ito&enthal^ R*^ and Jacobsen^ L* 1968* Pygmalion in the classroom* New 

York!" Holt Rlnehart^nd Winston*- * , : 
Rubin^ L* (EdV)* 1977* Curriculum Handbook'; J The dlsciplinfea^ current 

movements ^ and instructional methodology * feoston;^ Allyn^and Bafzon* 



%hafer, E, , and Oleka, C. 1971. Tradklng ari opportunity . Scrantpn: .\ 
Chandler". v 



S^redsen, A* B* 1970* Organizational differentiation of students and 

educational oppoirtun:^* Sociology of Education^ 43 , 355-376# 
S^rensen, A* B*, and Hallinan, H* T* 1977* A^^econceptualization pf 



^chool effeCfs* Sociolo^ jof Education * .In press* 
Spence, A* M* 1974* Market aignalling * Cambridge: Harvard Univeirsity * 
ErSss* - , 

< Spilerman, S* 1972* The analysis of mobility processes by the introdii'ction 

- . ' ' ' \ 

of independent, variables in a^M^rkov Chain* American Sociological 

* . ' jjj ^ ' ' ' ^ # 

Review, 37, 277^294* ^ 
— . — ' * , ,1 

^ ^ Stone, R* 1971* Demographic accounting and model building ^ Paris; OECD* 
Stone, ^R* 197^* Tr'anaition and admission models in social indicator ^ 
' analysis* In K* C* Land and S* Spilerman (Eds*), Social indicator 
models * New Yorkt Russell Sage* " \ ^ ^ ^ 

Tuma, M* B*J Hannan, M* T*, and Groeneveld, L* P* 1977* Dynaiiiic^ analysis 
^ of social experiment^ * Paper'' presented at the ^meetings of the American 
Sociological dissociation, Chicago, Auguat 1977* * 
White, H* C* 1970* Chains of opportunity * Cambridge! Ilarvard University 
^ Preps* _ - ^ , . 

V White, H* C*, Boonnan, S* H*, and 3reiger, R^ L* 1976. Social structure 

from multiple networks* I* Block models of ^roles and positions* 



American Journal of Sociology^ 81 , 730^-780* 



Wilcox, j,' 196U A search for the multiple effects of grouping Junior 
Jiigh school students^ Peabody Journal of EducAlon^ 41 , 216*^2257 



o » , "72 



